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Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Dear Sir: 

This is an appeal from the final rejection of the Examiner dated 
May 18, 1994, rejecting claims 11-26, all of the remaining claims in the case. 
This Brief is accompanied by the requisite fee set forth in 37 C.F.R. §1.17(0. 
Status of Claims (37 C.RR, Sl,92(c)(l)) 

The present apphcation was filed on June 4, 1993, and is a 
continuation of application Serial No. 07/746,615, filed August 19, 1991, 
which is a continuation of application Serial No. 07/317,422, filed March 1, 
1989. The present application was filed with ten (10) claims of which six (6) 
were independent claims (claims 1, 2, 5, 6, 7 and 9). 



050 HH 02/07/95 08071052 



1 220 U0«00 CK 



h:\cln01001.95 



All of the claims were rejected by the Examiner in the Office Action 
dated September 10, 1993. 

In Applicant's response dated March 10, 1994, claims 1-10 were 
deleted and claims 11-26 were added. 

The Examiner in the next Office Action dated May 18, 1994, finally 
rejected all of the remaining claims (claims 11-26). The Examiner granted a 
personal interview with Applicant's representatives Kent Herink and Brett 
Trout on November 19, 1993, and with Kent Herink on January 7, 1994. The 
Examiner also granted Applicant and AppUcant's representative Brett Trout 
a telephonic interview with the Examiner and Supervisory Examiner 
Marianne M. Cintins on June 2, 1994. No agreement, however, was reached 
during any of the aforementioned interviews. 

The status of the claims as set out in the Examiner's final Office Action 
of May 18, 1994, was and is as follows: 

Allowed claims-None. 

Claims objected to-None. 

Claims canceled- 1-10. 

Claims rejected- 11-26. 

Status of Amendments (37 C.RR. $1, 192(c)(2)) 

AppUcant's amendments of October 13, 1994, have not been entered. 
The Examiner has stated that these amendments raise new issues that 
would require further consideration and/or search and that an additional 
claim is presented without canceUng a corresponding number of finally 
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rejected claims. Accordingly, the claims as set out in the Appendix to this 
Brief do not include the amendments of October 13, 1994. 

Summary of the Invention (37 C.F.R, Sl,192(c)(3)) 
Applicant, Dr. Jeffry Kreamer, has invented a method for reducing 
arteriosclerotic plaque formation at sites of endothelial damage in humans 
through the reduction of cholesterol incorporation into the endothelium. It is 
known in the prior art to reduce arteriosclerotic plaque formation at sites of 
endothehal damage in humans by irreversibly blocking platelet 
prostaglandin function through the administration of aspirin. The blockage 
of platelet prostaglandin function inhibits the abihty of platelets to go to the 
site of the endothehal damage and start wound heahng by the activity of 
platelets. Since the platelet activity is reduced, cholesterol migration into the 
wound is also reduced due to a connection between platelet activity and 
cholesterol migration. Therefore, plaque formation from cholesterol 
migration is also reduced, decreasing the likelihood of myocardial infarction 
to the patient. One drawback of aspirin is that it also decreases 
prostaglandin function in the vascular wall. Prostaglandins in the vascular 
wall act to expel cholesterol and inhibit the undesirable plaque formation. 
While the reduced plaque formation from the reduction of platelet 
prostaglandin function is greater than the undesirable reduced activity of 
prostaglandins in the vascular waU, it would be desirable to overcome the 
plaque formation due to the reduced prostaglandin activity in the vascular 
wall. The inventive method of the present appHcation involves overcoming 




the reduced prostaglandin function in the vascular wall by reducing the 
amount of cholesterol migrating to the wound and forming plaque material. 
By orally administering particular vitamins and trace elements in 
conjunction with aspirin to reduce the amount of cholesterol migrating to the 
wound site or to speed the wound healing to give the cholesterol less time to 
migrate to the site, an unexpectedly synergistic, rather than additive, 
advantage is obtained. In contrast to the detrimental effect anticipated by 
the attached University of California study (AppHcant's Ex. 1), the resulting 
combination delivers unexpectedly beneficial results. Specifically, the 
present invention involves a method for blocking prostaglandin function in 
platelets through the oral administration of aspirin and reducing the 
migration of cholesterol into the endothelium through the oral administration 
of a medicament, specifically a vitamin or trace element selected from the 
group consisting of vitamin A, vitamin Be, vitamin C, vitamin E, niacin, 
chromium, selenium, zinc, iron, copper, cobalt, and magnesium. 

Issues (37 C,F,R, S1.192(c)a)) 
1. The Examiner has objected to the specification under 35 U.S.C. 
§112, first paragraph, arguing that the proportions of active agents present 
in the synergistic compositions are not clearly set forth in the specification. 
The Examiner states that the specification does not set forth what ratios of 
active agents will yield the desired synergistic effect. The Examiner states 
that there is no clear teaching of the proportions needed to effect the 
synergistic activity. 
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2. The Examiner has rejected claims 11-26 under 35 U.S.C. §112, 
first paragraph, for the reasons set forth in the objection to the specification. 
The Examiner argues that claims 11-26 failed to recite the active agents or 
the ratio of active agents which will yield the synergistic effect. The 
Examiner argues that the claims are not commensurate with the scope of the 
data since the data does not teach that each of the medicaments claimed in 
claims 11-26 are effective individually or in a prescribed combination. 

3. The Examiner rejects claims 11-26 under 35 U.S.C. §103 as 
being unpatentable over Igarashi, et al. 778, Fratzer '603, and Frisbee '081. 
The Examiner argues that Igarashi, et al. and Fratzer each teach the use of 
vitamin E to treat vascular disease, and that Frisbee discloses that aspirin 
can be used to treat vascular diseases. The Examiner states that the use of 
the two ingredients in a single combination would have been obvious to those 
skilled in the art given the known characteristics of each component. The 
Examiner states that the effects on the prostaglandin function and migration 
of cholesterol would be inherent in the individual administration of the 
claimed active agents. 

Grouping of Claims (37 C.F.R. Sl,192(c)(5)) 
As to the 35 U.S.C. §112 rejection applied against claims 11, 12, 13, 14, 
15, 16, 19, 20, 21 and 25, it is Applicant's intention that each of these claims 
stand or fall independently of one another and of all other claims. 

As to the 35 U.S.C. §112 rejection appUed against claims 17 and 18, it 
is Apphcant's intention that these claims stand or fall together. 
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As to the 35 U.S.C. §112 rejection applied against claims 22, 24 and 
26, it is Applicant's intention that these claims stand or fall together. 

As to the 35 U.S.C. §103 rejection appUed against claims 11, 12, 13, 14, 
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25 and 26, it is AppHcant's intention 
that each of these claims stand or fall independently of one another and of all 
other claims. 

Argument (37 C.F.R. Sl,192(c)(6)) 

ISSUE 1: The objection to the specification under 35 U.S.C. §112. 

The Examiner states that since the proportions of active agents 
present in the synergistic compositions are not clearly set forth in the 
specification, the specification does not meet the requirements of 35 U.S.C. 
§112. Applicant, Dr. Kreamer, respectfully submits that dose ranges for 
aspirin are well known in the art, as are dose ranges for the claimed 
medicaments which include vitamin A, vitamin B, vitamin C, vitamin E, 
niacin, selenium, zinc, iron, copper, cobalt, and magnesium. 

Witt, et al ., U.S. Patent No. 5,093,325, which was cited by the 
Examiner, states in column 4, fines 18-20, that typically, acetylsaficyfic acid 
(aspirin) is administered, as an individual substance, in an amount of 50-500 
milligrams per patient per day. Based upon the level of skill in the art at the 
time Dr. Kreamer's appHcation was filed, a practitioner of ordinary skill in 
the art would be able to administer an effective dose of aspirin to block 
prostaglandin function in platelets sufficiently to reduce the abifity of 
platelets to go to the site of endothefial damage and to recruit other cells to 
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assist in thrombosis. As noted in the article by Harker, L.A., Circulation 73 
(2): 206-223 (1986) (Applicant's Ex. 2) and incorporated into Dr. Kreamer's 
specification by reference, aspirin dosages for patients are well known in the 
art with examples ranging fi:om 300 milligrams per day to 1.5 grams per day 
being given. Id. at 213t. Because an appropriate dosage depends upon a 
particular patient's age, sex, weight, total diet, vascular condition, blood 
clotting abiUty, other medications, and other medical conditions, no specific 
dosage would constitute a preferred or best mode for all patients to achieve 
the benefits of Dr. Kreamer's invention. Instead, it is left to the skill of the 
ordinary practitioner to determine an appropriate dosage of aspirin, based 
upon a particular patient's aforementioned characteristics, to block 
prostaglandin function in that patient's platelets sufficiently to reduce the 
ability of that patient's platelets to go to the site of endothehal damage and to 
recruit other cells to assist in thrombosis. 

Similarly, examples of vitamin Be dosages are provided in the 
Simonson, E., et aL, Circulation 24: 1239-1248, 1243 (1961), (Applicant's Ex. 
3), which is also incorporated into AppHcant's specification by reference. The 
Simonson reference gives examples of vitamin Be doses (dehvered as 
pyridoxine) ranging from 50 to 200 milhgrams per patient per day. The 
Simonson reference also gives example dosages of vitamin C ranging from 
500 to 1,000 milligrams per patient per day and dosages of niacin (delivered 
as nicotinic acid) ranging fi:om 1,000 to 2,000 milligrams per patient per day. 
Id. at 1243. Typical dosages of the aforementioned vitamins and of all the 

-7- 



remaining vitamins and trace elements may be easily found by one of 
ordinary skill in the art by reference to readily available materials in both 
medical libraries and public libraries. Examples of such reference materials 
are attached herewith and discussed below. 

The Right Dose: How to Take Vitamins & Minerals Safely. Patricia 
Hausman, M.S., Rodale Press, Emmaus, Pennsylvania 1987 (Applicant's Ex. 
4), Hsts dose ranges as foUows: Vitamin A - 1,400 to 5,000 I.U. (USRDA 
5,000 I.U.); Vitamin Be - .3 to 2.6 mg./day (USRDA 2 mg.); Vitamin C - 35 to 
100 mg./day (USRDA 60 mg.); Vitamin E - 3 to 11 mg./day (USRDA 30 I.U.); 
Niacin - 6 to 19 mg./day (USRDA 20 mg.); Selenium - 10 to 200 mcg./day; 
Zinc - 3 to 25 mg./day (USRDA 15 mg./day); Iron - 10 to 60 mg./day (USRDA 
18 mg./day); Copper - .5 to 3.0 mg./day; Magnesium - 50-450 mg./day; 
Chromium - 10 to 200 mcg./day. The Handbook of Vitamins. Minerals and 
Hormones 2nd ed. Roman J. Kutsky, Ph.D., Van Nostrand Reinhold 
Company, New York (Applicant's Ex. 5), Hsts dose ranges as follows: Vitamin 
A - 1,300 to 50,000 I.U./day; Vitamin Be - .9 to 100 mg./day; Vitamin C - 45 to 
1,000 mg./day; Vitamin E - 5 to 30 mg./day; Niacin - 9 to 1,000 mg./day 
(Niacinamide). The Merck Manual of Diagnosis and Therapy, 13th ed. Merck 
Sharp & Dohme Research Laboratories, Rahway, New Jersey 1977 
(AppHcant's Ex. 6), Usts dose ranges as follows: Vitamin A - 1,400 to 6,000 
I.U./day; Vitamin Be - .3 to 2.5 mg./day; Vitamin C - 35 to 80 mg./day (as 
ascorbic acid); Vitamin E - 4 to 15 I.U./day; Niacin - 5 to 20 mg./day; Zinc - 3 
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to 25 mg./day; Iron - 10 to 18 mg./day; and Cobalt - 20 to 30 mg./day (as 
cobaltous chloride). 

As noted in The Right Dose, . . nutritional needs vary from person to 
person, depending on age, sex, health status and total diet." Given the large 
number of variables affecting the proper dosage of the aforementioned 
vitamins and trace elements, it is highly likely that even the aforementioned 
dose ranges would be inadequate to treat aU patients under all conditions. 
The aforementioned reference materials demonstrate, however, that 
adequate dose ranges are readily available to even the layman. Additionally, 
it is clear that it would be obvious to one of ordinary skill in the art to deliver 
particular patients specific dosages based upon the patient's age, sex, health 
status, total diet, etc. 

The Examiner argues that Dr. Kreamer is claiming a synergistic effect 
which is not clearly demonstrated on the record. The Examiner also states 
that there is no clear teaching of the proportions needed to effect the 
synergistic activity. In the previously submitted Declaration under 37 C.F.R. 
§1.132 of Larry H. HoUier, M.D. (Apphcant's Ex. 7), Dr. Hollier declared that 
multi-vitamins are the most typical type of over-the-counter vitamin 
supplement taken by the general pub He. Furthermore, as shown by the 
attached and previously submitted labels from the most widely sold multi- 
vitamins (AppHcant's Ex. 8), the dose ranges for the claimed vitamins and 
trace elements are generally equal to 100 percent or less of the United States 
recommended daily allowance and are no more than twice the United States 
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recommended daily allowance. As noted in the Declaration of Dr. Hollier, the 
data from the previously cited University of California study (Applicant's 
Ex. 1) shows that the actual effect of weekly administration of aspirin in 
combination with vitamins is a reduction in the risk of total deaths, 
cardiovascular deaths, myocardial infarctions, ischemic heart diseases, and 
other heart diseases beyond the anticipated additive effect of weekly 
administrations of aspirin in combination with vitamins. 

Accordingly, since multi-vitamins are the most t5T)ical type of over-the- 
counter vitamin supplement taken by the general public, and since it is 
unlikely that subjects of the University of California study would exceed the 
suggested dosages labeled on the multi-vitamin and aspirin packages, it is 
highly likely that the known and recommended dosages of aspirin and multi- 
vitamins, when used in combination with one another, produce the 
unanticipated synergistic effects claimed by Dr. Kreamer. 

A decision on the issue of enablement requires determination of 
whether a person skilled in the pertinent art, using the 
knowledge available to such a person and the disclosure in the 
patent document, could make and use the invention without 
undue experimentation. It is not fatal if some experimentation 
is needed, for the patent document is not intended to be a 
production specification. 

Northern Telecom, Inc. v. Data Point Corp.. 15 U.S.P.Q.2d 1321, 1329 (Fed. 

Cir. 1990), 

The issue of whether a disclosure requires undue experimentation to 
reap the benefits of an invention must be decided on a case-by-case basis. Ex 
parte Obukowicz, 27 U.S.P.Q.2d 1063 (Bd. Pat. App. Int. 1992). Dr. Kreamer 
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is not required to explain every detail of his invention since his specification 
is written to those skilled in the art. In re Howarth , 210 U.S.P.Q, 689, 691 
(CCPA 1981). It is clear from Dr. Kreamer's specification and the level of 
skill in the art that undue experimentation would not be required to practice 
Dr. Kreamer's invention. Given the description in Dr. Kreamer's disclosure 
and the level of skill in the art, any physician of normal abihty would be able 
to implement the claimed invention. Accordingly, Dr. Kreamer's disclosure 
meets the enablement requirement of §112. DeGeorge v. Bernier, 226 
U.S.P.Q. 758, 762-63 (Fed. Cir. 1985). Dr. Kreamer should not be deprived of 
the fruit of his labor by too technical a reading of the requirement that his 
invention must be adequately described to indicate its true scope and content. 
Lever Bros. Co. v. Proctor & Gamble Mfg. Co., 60 U.S.P.Q. 76, 82 (4th Cir. 
1943). 

Accordingly, while Dr. ICreamer has not given specific dose ranges, it is 
respectfully submitted that his disclosure and claims are enabling under 35 
U.S.C. §112. The practitioner of ordinary skill in the art would be readily 
able to provide a particular patient with the synergistic benefits of Dr. 
Kreamer's invention from the teaching in Dr. Kreamer's specification. 

ISSUE 2: 

The Rejection Of Claims 11-26 Under 36 U.S.C. S112 
The Examiner argues that claims 11-26 fail to recite the active agents 
or the ratio of active agents which will yield the synergistic effect. The 
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Examiner states that the Declaration indicates that a combination of 
vitamins and minerals are used and not a single vitamin or mineral as 
claimed in claims 13-23. The Examiner argues that the claims are not 
commensurate with the scope of the data and that the data does not teach 
that each of the medicaments are effective individually or in a prescribed 
combination. 

Dr. Kreamer agrees with the Examiner that the data from the 
University of California study does not specify dosages for each individual 
vitamin, trace element, and aspirin use (AppUcant's Ex. 1). Because the data 
was collected and correlated by a third party unrelated to Dr. Kreamer, the 
data was not collected in the manner which would most effectively support 
Dr. Kreamer's claimed invention. Instead, the study was specifically drawn 
toward the relationship between aspirin use and chronic diseases (AppHcant's 
Ex. 9). Dr. Kreamer contacted the party conducting the test and inquired as 
to whether information regarding vitamin use of the test subjects was 
recorded. The third party collected the data regarding aspirin usage and 
vitamin usage and provided this data to Dr. Kreamer. Although no dosages 
were provided to Dr. Kreamer from the third party conducting the study, it is 
unlikely that the resulting synergistic benefits shown in the study data were 
the result of patients exceeding the known dosages for the aspirin and multi- 
vitamins. It is more reasonable to conclude that the synergistic benefits of 
Dr. ICreamer's invention appear at known dosages of aspirin and the 
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vitamins and trace elements in question, which would be known to one of 

ordinary skill in the art from reading Dr. Kreamer's specification. 

Although the University of California study supports the synergistic 

activity of Dr. Kreamer's claimed invention for typical dosages of aspirin and 

multi-vitamins, research has not yet been conducted to determine the outer 

Umits of dose ranges sufficient to provide the noted synergistic effect. 

Studies sufficient to confirm the outer limits of these dose ranges would be 

prohibitably expensive for an independent inventor and would necessarily 

extend over several years. Accordingly, Dr. Kreamer has not yet conducted 

such a study and reUes on the proven synergistic effect for known dosages 

and the level of skill in the art to provide synergistic results for a broad range 

of patients given the disclosure in Dr. Kreamer's specification. 

There are many situations in the practice of the arts in which 
specific directions are properly omitted from the claims of 
patents because greater definition is either impracticable or is 
unnecessary to inform the art, and would serve only unduly to 
hmit the scope of the invention or to invite evasion by those who 
desire wrongfully to misappropriate the substance of the 
invention. 

Lever Bros.. 60 U.S.P.Q. at 82 (quoting Proctor & Gamble Mfg. Co. v. 
Refining, Inc., 57 U.S.P.Q. 505 at 511. 

Given the diverse medical histories of patients, it would be impossible 
to define the outer Umits of dose ranges for the claimed invention without 
extensive studies extending over several years. It would undermine the 
foundations of the Patent Act to deny an inventor the firuits of his lifesaving 
invention simply because the inventor has chosen to rely on dosages weU- 
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known in the art. Furthermore, even these well-known dosages are subject 
to manipulation based upon a patient's condition. Dr, Kreamer should not be 
required to conduct extensive studies and Umit his patent to narrowly 
defined dose ranges when both his disclosure and claims fully meet the 
requirements of 35 U.S.C. §112. . 

ISSUE 3: 

The Rejection Of Claims 11-26 Under 35 U.S.C. S103 
As Being Unpatentable Over Igarashi. et al., Fratzer, and Frisbee 

The Examiner states that Igarashi. et al. and Fratzer each teach in 
their abstracts the use of vitamin E to treat a vascular disease, and that 
Frisbee discloses at column 1, Hnes 25-30 that aspirin can be used to treat 
vascular diseases. The Examiner states that the combination of ingredients 
of known character, where the results obtained are no more than additive of 
the individual character, will not be patentable. 

Judge Learned Hand noted over half a century ago that: 

[A]ll compositions are made of the same substances, retaining their 
fixed chemical properties. But the elements are capable of an infinity 
of permutations, and the selection of that group which proves 
serviceable to a given need may require a high degree of originality. It 
is that act of selection which is the single 'invention' and it must be 
beyond the capacity of commonplace imagination. 

B.G. Corp. V. Walter Kidde & Co.. 26 U.S.P.Q. 288 (2d Cir. 1935). 

Dr. Kreamer admits that Igarashi, et al. teaches therapeutically 

treating hypertension with a vitamin E derivative, that Fratzer teaches 

normalizing blood coagulation through the use of vitamin E, and that Frisbee 

teaches treatment of vascular occlusive disease through the controlled release 
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of aspirin. Dr. Kreamer is fully aware of the numerous articles in the 
Uterature which discuss the effects of aspirin and vitamins on the human 
vascular system. The Examiner, however, has not cited a single reference, 
and Dr. Kreamer is aware of no such reference, which teaches or even 
suggests the inventive combination of aspirin with one or more of the claimed 
vitamins, or trace elements, or the unexpectedly synergistic effects of such a 
combination. In view of the great amount of Uterature, it is respectfully 
asserted that the nonobviousness of the claimed invention is supported, not 
defeated, by such references. Even if the Examiner had presented art which 
taught that each of the substances of the claimed compositions is individually 
taught in the art for reducing arteriosclerotic plaque formation, the presently 
claimed invention would not be obvious. To use the substances in 
combination for their known functions, many of which are antagonistic, 
cannot be regarded as obvious absent some teaching, suggestion or incentive 
supporting the combination. In re Geiger, 2 U.S.P.Q.2d 1276 (Fed. Cir. 
1987). None of the cited references teaches nor suggests the combination of 
aspirin with the claimed vitamins or trace elements. 

This case is similar to the facts presented in Ex parte Rubin, 5 
U.S.P.Q.2d 1461 (Bd. Pat. App. & Int. 1987). The Rubin case dealt with a 
§103 rejection of a composition of interferon and tyrosinase inhibitor. 
Interferon was known to cause an increase in serum tyrosinase. The claimed 
combination increased the effectiveness of interferon by combining it with 
tyrosinase inhibitor. The claimed combination was not made obvious by the 
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references which taught the effectiveness of each component individually 
because there was no teaching, express or implied, of the combination. 
Similarly here, aspirin is known to inhibit the heahng of arterial wounds by 
the irreversible blocking of platelet prostaglandin function, whereas vitamin 
A increases the rate at which reparative collagen accumulates at the wound. 
The combination of aspirin and vitamin A to enhance the effectiveness of 
aspirin alone is claimed, just as the combination of interferon and tyrosinase 
inhibitor was claimed in the Rubin case. The specific combination of aspirin 
and vitamin A is presented as exemplary only; each of the claimed 
combinations falls within the general rule of Rubin . The synergistic effect of 
the claimed combinations over the individual substances supports 
patentabihty. 

Far from suggesting or teaching Dr. Kreamer's claimed combination, 
the relevant art teaches away from such a combination. Support for this 
teaching away is found in the aforementioned University of Southern 
California study on the effects of aspirin and the incidence of cardiovascular 
diseases (AppHcant's Ex. 1). The study was undertaken by Dr. Annlia 
Paganini-Hill, et al. The study focused on the relationship between aspirin 
use and chronic diseases. Among the results of the study was the finding 
that the daily use of aspirin alone actually increased the risk of ischemic 
heart disease. 

Dr. Kreamer contacted the conductor of the study. Dr. Paganini-Hill, 
and inquired as to whether her study recorded vitamin usage of the test 
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subjects. Dr. Paganini-Hill responded in the affirmative and provided Dr. 
Kreamer with the attached data, which has been previously submitted to the 
Examiner (Applicant's Ex. 1). As can be seen by the data, control subjects 
taking neither aspirin nor vitamins were given a relative risk rating of 1.00. 
For subjects taking vitamins and no aspirin, the relative risk for all deaths 
was 1.02, or .02 greater than those control subjects taking neither aspirin nor 
vitamins. For subjects taking aspirin and no vitamin, the relative risk for all 
deaths was found to be 1.00, no greater or worse than the control subjects. 
Accordingly, the anticipated additive effect of aspirin and vitamin use would 
be a .02 increase plus a .00 increase, or a .02 increase overall. However, as 
shown in the data, the actual use of aspirin and vitamins by test subjects 
showed a decrease in relative risk from 1.00 for the control subjects to .91 for 
subjects taking both aspirin and vitamins, a marked decrease of .09 in 
relative risk. This decrease of .09 in relative risk for all deaths stands in 
stark contrast to the anticipated additive effect of a .02 increase in relative 
risks for all deaths based upon the data for aspirin use alone and vitamin 
use alone. Similar results are shown for total cardiovascular deaths, acute 
myocardial infarction, ischemic heart disease, and other heart disease, with 
the results as follows: 

The anticipated additive effect of aspirin and vitamin use on total 
cardiovascular deaths is a decrease of .08 for vitamin use and an increase of 
.09 for aspirin use, or a combined anticipated additive effect of a .01 increase 
in relative risk for total cardiovascular deaths. 
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The actual effect on total cardiovascular deaths through the 
administration of aspirin and vitamins is a .41 decrease in relative risk. 

The anticipated additive effect of aspirin and vitamin use on acute 
myocardial infarction is a decrease of .14 for vitamin use and a decrease of 
.12 for aspirin use, or a combined anticipated additive effect of a .26 decrease 
in relative risk for acute myocardial infarction. 

The actual effect on acute myocardial infarction through the 
administration of aspirin and vitamins is a .42 decrease in relative risk. 

The anticipated additive effect of aspirin and vitamin use on ischemic 
heart disease is a decrease of .05 for vitamin use an increase of .40 for aspirin 
use, or a combined anticipated additive effect of a .35 increase of .35 in 
relative risk for ischemic heart disease. 

The actual effect on ischemic heart disease through the administration 
of aspirin and vitamins is a .54 decrease in relative risk. 

The anticipated additive effect of aspirin and vitamin use on other 
heart disease is an increase of .46 for vitamin use an increase of .52 for 
aspirin use, or a combined anticipated additive effect of a .98 increase in 
relative risk for other heart disease. 

The actual effect on other heart disease through the administration of 
aspirin and vitamins is a .03 increase in relative risk. 

Dr. Kreamer does admit, that while the decrease in relative risk for 
stroke is extremely significant for the combination of aspirin and vitamin and 
far more beneficial than either aspirin or vitamin alone, the effect is not more 
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than the anticipated additive effect of the combination of aspirin and 
vitamins. It is apparent, however, that overall the actual combination of 
vitamin and aspirin together is markedly more beneficial than aspirin alone, 
vitamin alone, or the anticipated additive combination of the two. 

From the aforementioned data, it can be seen that the anticipated 
results of combining aspirin with vitamins would actually be an increase in 
the risk of all deaths, total cardiovascular deaths, and ischemic heart disease. 
From a review of the data relating to the administration of aspirin alone and 
the administration of vitamins alone, the data clearly teaches that the 
anticipated additive effect would be an increase in the relative risk of death 
over those patients taking neither aspirin nor vitamins. The art, therefore, 
clearly teaches away from administering such a combination to a patient. 
Given the anticipated result of combining aspirin with vitamins of an 
increase in the risk of death from total cardiovascular deaths, ischemic heart 
disease and all deaths together, the combination of aspirin with vitamins 
would be contraindicated based upon the data. It would simply not be 
obvious to one of ordinary skill in the art to try such an anticipatedly harmful 
combination on a human patient. Surprisingly, however, in direct 
contravention to the anticipated increase in relative risk of death, the 
administration of vitamins along with aspirin actually reduces the relative 
risk of death from all of the aforementioned conditions including all deaths. 
Accordingly, Dr. Kreamer's claimed combination produces a synergistic 
reduction in deaths in the face of an anticipated increase in deaths. 
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While not specifically drawn to the study of aspirin, multi- vitamins, 
and heart disease, Dr. Paganini-Hill's article explains the statistical 
significance of the data provided in the table and utilized by Dr. Kreamer to 
support the unanticipated beneficial aspects of his inventive method 
(AppHcant's Ex. 9). As can be seen by Dr. Paganini-Hill's article, the study 
data not only shows unanticipatedly beneficial results, but results which are 
statistically significant within confidence levels accepted in the industry. 
Accordingly, Dr. Kreamer respectfully submits that not only is the claimed 
method not harmful, as would be anticipated from the submitted data on 
vitamin usage alone and aspirin usage alone, but that the claimed method is 
actually unanticipatedly beneficial and, therefore, would be nonobvious to 
one of ordinary skill in the art. 

Based upon the foregoing, it is respectfully requested that the 
Examiner's decision be reversed. 

Appendix (37 C.F.R. S1.192(c)(7)) 

Dr. Kreamer's Amendment of October 13, 1994, was not entered. The 
Examiner stated that the amendments raised new issues that would require 
further consideration and/or search, and that they presented additional 
claims without cancehng a corresponding number of finally rejected claims. 
Accordingly, the claims which follow do not include Dr. Kreamer's 
amendments of October 13, 1994. 
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11. A method for reducing arteriosclerotic plaque formation at sites 
of endothelial damage in humans through the reduction of cholesterol 
incorporation into the endothelium, comprising: 

(a) blocking prostaglandin function in platelets through the 
oral administration of aspirin to reduce the abiUty of 
platelets to go to the site of endotheUal damage and 
recruit other cells to assist in thrombosis; and 

(b) reducing the migration of cholesterol into the 
endothelium through the oral administration of 
medicament. 

12. The method for reducing arteriosclerotic plaque formation at 
sites of endothehal damage in humans of claim 11, wherein said medicament 
is at least one vitamin selected from the group consisting of vitamin A, 
vitamin Be, vitamin C, vitamin E, and niacin. 

13. The method for reducing arteriosclerotic plaque formation at 
sites of endothehal damage in humans of claim 11, further comprising 
increasing prostaglandin syntheses through the oral administration of at 
least one vitamin selected from the group consisting of vitamin C, vitamin E, 
and niacin as said medicament. 

14. The method for reducing arteriosclerotic plaque formation at 
sites of endothelial damage in humans of claim 11, further comprising 
decreasing serum cholesterol through the oral administration of at least one 
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vitamin selected from the group consisting of vitamin Be, vitamin C, 
vitamin E, and niacin as said medicament. 

15. The method for reducing arteriosclerotic plaque formation at 
sites of endothehal damage in humans of claim 11, further comprising 
speeding the heaUng of the endothelial damage through the oral 
administration of vitamin A as said medicament. 

16. The method for reducing arteriosclerotic plaque formation at 
sites of endothehal damage in humans of claim 11, further comprising 
decreasing standard clot formation through the oral administration of at 
least one vitamin selected from the group consisting of vitamin A and 
vitamin E as said medicament. 

17. The method for reducing arteriosclerotic plaque formation at 
sites of endothehal damage in humans of claim 11, further comprising 
decreasing immune -induced lesions through the oral administration of 
vitamin E as said medicament. 

18. The method for reducing arteriosclerotic plaque formation at 
sites of endothehal damage in humans through the oral administration of 
vitamin E as said medicament. 

19. The method for reducing arteriosclerotic plaque formation at 
sites of endothehal damage in humans of claim 11, wherein said medicament 
is at least one trace element selected from the group consisting of chromium, 
selenium, zinc, iron, copper, cobalt, and magnesium as said medicament. 
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20. The method for reducing arteriosclerotic plaque formation at 
sites of endothelial damage in humans of claim 11, further comprising 
decreasing serum cholesterol through the oral administration of at least one 
trace element selected from the group consisting of chromium, copper, 
magnesium, selenium, and zinc, as said medicament. 

21. The method for reducing arteriosclerotic plaque formation at 
sites of endothelial damage in humans of claim 11, further comprising 
increasing platelet activity through the oral administration of at least one 
trace element selected from the group consisting of magnesium and selenium 
as said medicament. 

22. The method for reducing arteriosclerotic plaque formation at 
sites of endothelial damage in humans of claim 11, further comprising 
increasing prostaglandin synthesis through the oral administration of 
selenium as said medicament. 

23. The method for reducing arteriosclerotic plaque formation at 
sites of endothelial damage in humans of claim 11, further comprising 
speeding the healing of endothelial damage through the oral administration 
of at least one trace element selected from the group consisting of copper and 
magnesium as said medicament. 

24. The method for reducing arteriosclerotic plaque formation at 
sites of endotheUal damage in humans of claim 11, further comprising 
decreasing standard clot formation through the oral administration of 
selenium as said medicament. 
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25. The method for reducing arteriosclerotic plaque formation at 
sites of endothelial damage in humans of claim 11, further comprising 
decreasing immune-induced lesions through the oral administration of at 
least one trace element selected from the group consisting of copper and 
selenium as said medicament. 

26. The method for reducing arteriosclerotic plaque formation at 
sites of endothelial damage in humans of claim 11, further comprising 
decreasing peroxidation through the oral administration of selenium as said 
medicament. 

Respectfully submitted, 
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PLATELETS AIVD VASCULAR OCCLUSION 



Clinical trials evaluating platelet-modifying drugs in 
patients with atherosclerotic cardiovascular disease 
and thrombosis 

Laurence A. Marker, M.D. 

ABSTRACT Aspirin has been convincingly shown lo reduce (1) stroke and death in men with 
transient ischemic attacks (it may possibly be beneficial to women also), (2) myocardial infarction and 
death in patients with unstable angina, (3) thromboembolic complications associated with artificial 
heart valves in patients receiving oral anticoagulants (although gastrointestinal bleeding is prohibitive 
with this combination), and (4) thrombotic occlusion of silicone rubber arteriovenous cannulae in 
uremic patients undergoing hemodialysis. In addition, aspirin may possibly decrease occlusion of 
saphenous vein aortocoronary grafts and venous thrombosis in men after hip replacement, although 
these reports require confirmation. Aspirin is ineffective in the secondary prevention of stroke and has 
unproven benefit in the secondary prevention of myocardial infarction. Dipyridamole in combination 
with oral anticoagulation decreases the thromboembolic complications associated with mechanical 
heart valves. The combination of aspirin and dipyridamole prevents both early and late occlusion of 
saphenous vein aortocoronary bypass grafts and protects renal function in patients with membranopro- 
liferative glomerulonephritis. The relative importance of combining aspirin and dipyridamole com- 
pared with either agent used singly remains to be established. Sulfinpyrazone reduces the thrombotic 
occlusion of arteriovenous cannulae and eariy occlusion of saphenous vein aortocoronary grafts. The 
reported benefit in the secondary prevention of myocardial infarction is controversial. 
Circulation 73, No, 2, 20&-223, 1986. 



ALTHOUGH antiplatelet drugs reduce thrombotic and 
thromboembolic complications in a number of arterial 
vascular disorders and in patients with prosthetic car- 
diovascular devices, the indications for the clinical use 
of agents that modify platelet function in the manage- 
ment of patients with arterial cardiovascular disease 
are not entirely clear despite extensive basic, experi- 
mental animal, and clinical studies.''^ In general, the 
negative clinical trials have been uninformalive be- 
cause of uncertainty with respect to the role of platelets 
in the pathogenesis of the various clinical outcome 
events, because of inadequately defined mechanisms 
of drug actions and uncertainty regarding the effective 
drug doses in the trials, and because of the lack of 
suitable pharmacologic agents for definitive clinical 
studies and the inconclusive results of many completed 
trials. 

In this article, the current status of antiplatelet ther- 
apy in clinical practice is reviewed with particular 
emphasis on the results of well-designed, controlled 
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clinical trials in patients with vascular thrombotic syn- 
dromes. The quality of the evidence from the reported 
trials has been assessed on the basis of trial design, 
execution, and data analysis. Basic principles and is- 
sues considered to be of fundamental importance in the 
evaluation of clinical trials include specific inclusion- 
exclusion criteria, randomization, stratification for im- 
portant prognostic factors, double-blind administra- 
tion of therapy, assessment of drug compliance and 
contamination, appropriate and well-defined outcome 
events, assessment of adverse effects, and the use of 
sound statistical methods.'*^ 

Ideally, a clinically useful, platelet-modifying drug 
should be nontoxic and orally effective, have sustained 
action, and have good antithrombotic potency without 
excessive risk of abnormal bleeding. None of the cur- 
rently available clinical agents satisfies all these re- 
quirements. Aspirin, sulfinpyrazone, dipyridamole, 
suloctidil, and ticlopidine have been the agents evalu- 
ated in clinical trials to date. 

In the absence of established mechanisms of anti- 
thrombotic drug action, dose regimens must be deter- 
mined with the use of objective assays and thrombotic 
end points rather than the use of biochemical mea- 
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surements in vitro of less certain interpretation. Many 
agents with more defined pharmacologic actions have 
been synthesized for evaluation and are presently at 
varying stages of development. 

Thrombus formation. Thrombogenesis involves (1) 
exposure of a thrombogenic surface to blood; (2) plate- 
let adherence, aggregation, and release, and (3) throm- 
bin generation and fibrin formation. Thrombus disso- 
lution requires generation of plasmin and fibrinolysis. 
However, the blood vessels, platelets, clotting factors, 
and fibrinolytic components and inhibitors interact 
physiologically and pathologically in a variety of com- 
plex ways to promote and limit thrombus formation. 

The structure, size, and localization of thrombi are 
profoundly influenced by blood flow. In general, ex- 
posure of a thrombogenic surface to flowing blood at 
high shear induces the formation of thrombus com- 
posed predominantly of platelets (white thrombus), 
whereas a thrombus that forms in a vein with stagnant 
blood flow is rich in fibrin and red blood cells (red 
thrombus). Kinetic studies using radioactively labeled 
platelets and fibrinogen document these distinctions 
between arterial and venous thrombi."* Arterial throm- 
bosis is characterized by selective platelet consump- 
tion that can be interrupted by some inhibitors of plate- 
let function but not by heparin. On the other hand, 
venous thrombosis involves combined and equivalent 
consumption of both platelets and fibrinogen. This 
process is blocked by anticoagulation but not by drugs 
that inhibit platelet function. However, since each 
clinical vascular syndrome probably involves a unique 
site and pathogenetic mechanism, the effects of the 
different classes of antithrombotic agents and specific 
drugs within each class may be quite different in the 
various clinical settings. 

Pathophysiology of arterial insufificiency syndromes 

Transient ischemic attacks. Evidence from clinical and 
pathologic studies suggests that platelets may partici- 
pate in the pathogenesis of ischemic syndromes in- 
volving the cerebral circulation. For example, patients 
with transient ischemic attacks (TIAs) frequently have 
ulcerated atherosclerotic lesions in the extracranial 
portion of the basilar or internal carotid arteries. TIAs 
may be the result of microembolization from thrombi 
forming on such lesions.' Moreover, embolic material 
has been observed during its passage through the re- 
tinal arterioles while attacks of amaurosis fugax are in 
progress." Some of these microemboli are composed of 
platelets. Alternatively, vasospasm at stenotic sites of 
diseased vessels may also be responsible for transient 
ischemia. Indeed, it should be noted that transient ce- 
rebral ischemia may be due to a variety of causes other 
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than thromboembolism and vasospasm, including 
hemodynamic changes, cardiac arrhythmias, prolapse 
of the mitral valve, atrial myxomas, nonarteriosclerot- 
ic vascuiopathies, embolism of atheroma, and cervical 
spondylosis.^ Hence, any large clinical series contains 
patients with cerebral ischemia of varying causes. The 
relative importance of platelet aggregates as a cause of 
TIA is unknown. 

Acute myocardial infarction. Recent angiographic Stud- 
ies confirm that acute transmural myocardial infarction 
is generally associated with thrombotic occlusion of 
the subtending diseased coronary artery.^*' An occlu- 
sive thrombus can be demonstrated by coronary arteri- 
ography in at least 90% of patients with transmural 
infarction if angiography is performed within the first 
several hours after the onset of symptoms. Although 
occlusion of a stenotic coronary artery may theoretical- 
ly occur in a number of different ways, the high fre- 
quency of reperfusion achieved by fibrinolytic therapy 
suggests that denudation of an atherosclerotic plaque 
and consequent thrombosis is the typical course. Oc- 
clusion by intimal hemorrhage or thrombosis induced 
by discharge of the contents of the plaque is probably 
uncommon. 

Coronary vasospasm may also be important in some 
forms of myocardial infarction. In that respect, Maseri 
et al.'° showed that spontaneous coronary artery spasm 
precipitated angina and that repeated episodes could 
lead to myocardial infarction in some patients. 

The interaction of circulating blood elements and 
some of their secreted products with the vessel wall 
may be important in the development of coronary va- 
sospasm. ' ' Thromboxane Aj is a potent labile vasocon- 
strictor released during myocardial ischemia, perhaps 
through the activation of platelets, leukocytes, or 
atherosclerotic vascular wall components.'' Serotonin 
increases coronary vascular tone, whereas locally re- 
leased adenosine and adenosine nucleotides induce va- 
sodilatation. ADP- and ATP-mediated smooth muscle 
relaxation is dependent on an intact and functional 
endothelium, whereas adenosine and AMP produce a 
direct effect on smooth muscle cells. Adenosine also 
promotes relaxation of vascular smooth muscle by in- 
hibiting the release of norepinephrine from sympathet- 
ic nerve terminals. Of those substances, thromboxane 
Aj, which induces vasoconstriction, may be the most 
significant during thrombus deposition. 

In addition, leukocytes and a diseased vascular wail 
may directly or indirectly modulate coronar>' artery 
tone in association with myocardial ischemia, either 
alone or in concert with thrombus formation." Toxic 
oxygen products'^ or released neutral proteases from 
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granulocytes"* may contribute to endothelial cell de- 
tachment and thus to an increase in the amount of 
exposed thrombogenic surfaces, thereby extending the 
amount of thrombus that forms. Leukotrienes cause 
potent dose-dependent coronary artery vasoconstric- 
tion and decreased myocardial contractility in isolated 
animal preparations. Although their role in coronary 
artery spasm has not been defined in vivo, it is possible 
that they may contribute to sustained arterial spasm. 
Thus, endothelial denudation and vascular spasm may 
precede or follow acute thrombosis of atherosclerotic 
coronary arteries and contribute to an extension of 
infarction. 

Sudden death. The immediate factor or factors that 
precipitate arrhythmias in victims of out-of-hospital 
ventricular fibrillation remain largely undefined.- Tra- 
ditional risk factors associated with coronary athero- 
sclerosis (smoking, hypertension, and hyperlipidemia) 
are also associated with sudden death. Postmortem 
studies of people who died suddenly of cardiac causes 
do not show pathologic thrombosis of coronary arter- 
ies. However, such patients do have advanced disease 
with significant stenoses in several vessels, and the 
presence of platelet aggregates has been documented 
after death. 

In some experimental studies ADP-activated plate- 
lets provoked terminal arrhythmias, possibly by pro- 
ducing myocardial ischemia through thromboxane 
A.-induced coronary artery spasm or occlusion of 
myocardial microcirculation by microemboli. In that 
context, inhibition of thromboxane A. synthesis re- 
duces the frequency of arrhythmias or ventricular 
fibrillation in several animal preparations. In other ex- 
perimental studies, platelet emboli in the microcircula- 
tion cause ventricular fibrillation and sudden death. 
Those results suggest that platelet microemboli from 
coronary mural thrombi may obstruct the coronary 
microcirculation and precipitate arrhythmias. The rela- 
tionship between and the relative importance of plate- 
let plugs and vasospasm with respect to other potential 
mechanisms in sudden cardiac death is unclear. 

Unstable angina pectoris. Evidence in favor of a role 
for thrombosis in typical, variant, or unstable angina 
pectoris is not convincing.'* However, recent studies 
in vivo measuring platelet function during exercise or 
cardiac pacing show changes in coronary sinus levels 
of thromboxane B,, the stable metabolite of thrombox- 
ane A,. Elevation of thromboxane B, in the coronary 
sinus correlated with the time course of increased lac- 
tate production, suggesting a relationship between for- 
mation of thromboxane A, and myocardial ischemia. 

Patients with unstable angina and recent chest pain 



also have higher thromboxane B, levels in the coronary 
sinus than in the ascending aorta, which suggests that 
recent episodes of angina in such patients are associat- 
ed with local release of thromboxane Aj.*^- The ca- 
pacity of aspirin to reduce the frequency of myocardial 
infarction in patients with unstable angina'^ is consis- 
tent with the concept that aspirin might be acting 
through a blockade of thromboxane A^ production. 
Thus, the results of that trial are consistent with the 
notion that thromboxane A. may be involved in unsta- 
ble angina. This same mechanism may also underly the 
benefit of aspirin in patients with TIAs.'*- " However, 
it should be pointed out that there is difficulty in using 
measurements of thromboxane B^ in biological fluids 
as an index of thromboxane A, generation in vivo. In 
many studies the levels of plasma thromboxane B, 
reported are cleariy artifaciual. With more care, and 
with the use of special cannulae, lower baseline levels 
of plasma thromboxane B, have been demonstrated, 
and even these reduced values may exceed true levels. 
Indeed, samples withdrawn through long cannulae 
may never give precise results. Therefore, the evi- 
dence from studies using such measurements are ques- 
tionable. 

A role for platelets in variant angina (characterized 
by pain at rest, ST segment elevation, and angiograph- 
ic evidence of coronary artery spasm) is of great inter- 
est. It has been suggested that platelet activation, ag- 
gregation, and release of thromboxane A, might 
trigger episodes of spasm. Elevations in thromboxane 
Bj and increased levels of circulating platelet aggre- 
gates have been described during episodes of pain at 
rest and ST segment elevation in patients with variant 
angina. However, double-blind crossover studies us- 
ing inhibitors of platelet thromboxane synthesis in 
those patients show no reduction in angina pain or 
electrocardiographic changes, despite the blockade of 
thromboxane A, release from platelets.'^ 

Membranoproliferative glomerulonephritis. A role for 
platelets in the pathogenesis of the primary glomerular 
disease membranoproliferative glomerulonephritis 
was implied by the findings that selective platelet con- 
sumption is found in this disorder and that platelet 
consumption is interrupted by administration of com- 
bination aspirin-dipyridamole.^ Moreover, neutro- 
phil-macrophage chemaiaxis and mesangial cell prolif- 
eration in the glomeruli might be mediated by the 
platelet-derived growth factor released during platelet 
activation.-' - Thus, both the inflammatory and prolif- 
erative aspects of the pathologic picture may be plate- 
let dependent. In addition, the generation of thrombox- 
ane A, may act as an important nonimmune mediator 
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of glomerular injury by inducing vasospasm, platelet 
aggregation, and leukocyte adhesiveness." 

Saphenous vein coronary artery bypass grafts. Coronary 
artery bypass grafting (CAGB) with the autogenous 
saphenous vein is performed for patients with angina 
due to coronary artery disease. Over 90% of patients 
can be expected to have improvement or relief of 
symptoms of angina for at least 1 year after surgery. 
Since the proposed mechanism for this symptomatic 
improvement is increased blood flow to ischemic myo- 
cardium, the eflTicacy of CABG is a function of the 
vein graft patency rate. Overall, graft patency rates are 
reported to be 90% at 2 weeks and 65% to 85% at 1 
year. The major factors contributing to vein graft oc- 
clusion are thrombosis and intimal proliferation in the 
graft itself. It is generally believed that early vein graft 
occlusion occurs secondary to thrombosis and that lat- 
er graft occlusion is related to intimal proliferation of 
the vein walL Thrombotic occlusion predominantly 
involves platelets due to local vascular injur)' and high- 
shear hemodynamic factors.'^ The process of intimal 
proliferation is progressive and is postulated to result 
from exposure of the vein grafts to arterial pressure and 
damage to the endothelium of the vein, followed by 
platelet-dependent intimal proliferation of smooth 
muscle cells. ^' These processes ultimately result in 
platelet deposition and occlusion of grafts. 

Pathophysiology of thrombus formation with artificial 
surfaces 

Prosthetic heart valves. Whereas normal endothelium is 
nonreactive with circulating blood, prosthetic surfaces 
generally activate platelets and coagulation factors to 
initiate thrombus formation. In association with cardi- 
ac valve prostheses there is formation of both fibrin 
("red") thrombus and platelet ("white") thrombus. Red 
thrombus forms secondary to stasis, as a consequence 
of atrial dilatation, atrial fibrillation, and the interrupt- 
ed flow occurring during the cardiac cycle. Platelet 
thrombi form on the prosthetic valve surface because 
the artificial surface is exposed to blood under high- 
shear conditions. *"In-platelet deposition has been di- 
rectly observed on the prosthetic surfaces as well as on 
the immediately adjacent damaged vascular surfaces. 
Platelet survival measurements in patients with pros- 
thetic cardiovascular devices have been shown to be of 
value in identifying patients at risk and in predicting 
the effects of therapy.^*- With respect to mechanical 
prosthetic heart valves, this thromboembolic risk is 
related at least in part to the exposed surface area. 
Thus, as the prosthetic surface area increases, the 
thromboembolic risk rises in parallel and the platelet 
survival lime shortens proportionately. In patients with 
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homograft cardiac valves, no detectable shortening of 
platelet survival has been found and a marked re- 
duction in the frequency of thromboembolic events 
is observed. Platelet survival time has also been use- 
ful in evaluating the effects of various pharmacologic 
agents. When dipyridamole is administered in doses of 
100 mg four times daily to patients with mitral pros- 
thetic heart valves or silicone rubber arteriovenous 
cannulae the platelet survival time is normalized, im- 
plying an interruption of the thrombotic process. Sul- 
finpyrazone has also been reported to normalize plate- 
let survival at doses of 200 mg four times per day.--^ 

Arteriovenous silicone rubber cannulae. In patients with 
chronic uremia undergoing hemodialysis by way of 
arteriovenous silicone rubber cannulae, shunt occlu- 
sion by thrombus is sufficiently frequent that the an- 
tithrombotic efficacy of drugs may be assessed in 
terms of reduction in the number of thrombotic occlu- 
sive events and in terms of patients developing 
thrombi. Typically, platelet thrombus forms at the 
vein-shunt junction-** because of the intimal thickening 
that forms at the site, perhaps mediated by platelel- 
derived growth factor.-' 

However, the use of this clinical model of thrombo- 
sis for the assessment of antithrombotic agents is com- 
plicated by the presence of underlying platelet dys- 
function in patients receiving hemodialysis (in contrast 
to uremic patients being treated by peritoneal dialy- 
sis).-^ Thus, antithrombotic efTicacy of an agent at a 
given dose in this model may not be effective in pa- 
tients without the platelet dysfunction caused by hemo- 
dialysis. 

Clinical trials of platelet-modifying agenU 
TIAs. The evaluation of antiplatelet therapy in cere- 
brovascular ischemia is difficult because there are 
problems with accumulating sufficient numbers of pa- 
tients to allow statistically significant differences to be 
observed. This difficulty arises from the limited avail- 
ability of suitable patients and from the low frequency 
of the two clinically important outcome events, stroke 
and death. Therefore, long-term follow-up observation 
and large-scale multicenter trials are necessary. 

Approximately 25% to 40% of patients with TIAs 
will develop cerebral infarction within 5 years of the 
initial event. ^ The period of greatest risk is the first 
year after the onset of TIAs, i.e., one-half of the pa- 
tients develop cerebral infarction within the first year 
and the majority occur within the first 30 days. Recur- 
rent TIAs carry a particulariy poor prognosis for the 
development of cerebral infarction. After the first 
year, the rate of stroke occurrence is approximately 5% 
per year, which is five limes as great as the stroke rale 
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in the general population of similar age. Most patients 
who have TIAs die of vascular causes, one-third of 
them with stroke and two-thirds with other vascular 
diseases, primarily myocardial infarction. 

Acheson et al.^* reported the results of a randomized 
double-blind trial assessing the effect of dipyridamole 
in 153 patients with TIAs or stroke. Patients were 
randomized to receive either placebo or dipyridamole 
in doses of 400 mg/day. Fourteen months later the 
patients remaining in the study were treated with 800 
mg/day dipyridamole and followed for an additional 
1 1 months. No significant difference was found be- 
tween the control and dipyridamole-treated patients in 
the frequency of recurrent TIAs, ischemic stroke, or 
death, although the relatively small number of patients 
does not exclude the possibility of a true benefit. 

The Aspirin in Transient Ischemic Attacks Study'* 
was designed to test, in a double-blind manner, the 
effectiveness of aspirin in the prophylaxis of cerebro- 
vascular ischemic events. Only patients with carotid 
system TIAs were admitted to the study. Subjects re- 
ceived either 650 mg aspirin twice a day or appropriate 
placebo. Analysis of the first 6 months of follow-up 
showed a statistically significant difference in favor of 
aspirin when death, cerebral or retinal infarction, and 
the occurrence of TIAs were grouped together as end 
points. The primary outcome was defined as stroke- 
free survival with reduced TIAs during the first 6 
months of follow-up. Among the 178 patients studied, 
favorable outcomes were reported in 8 1 % of the aspi- 
rin-treated group compared with 56% in the placebo 
control group (p < .01). When stroke or death was 
considered as a composite outcome event, the benefi- 
cial effects of aspirin were confined to men (47% vs 
0% reduction for women). When the occurrence of 
TIAs was included as part of the outcome and results 
were classified as favorable or unfavorable, there was 
no sex difference in the response to aspirin. 

Fields et al.-^ carried out a second study to assess the 
effect of aspirin in 125 patients who had operations of 
the carotid artery after episodes of TIA. These patients 
were randomly assigned to aspirin, 1200 mg/day, or 
placebo. Favorable outcomes, defined as stroke-free 
survival with reduced TIAs during the first 6 months, 
were noted in 89% of the aspirin-treated group and 
76% of the placebo-treated group. Aspirin had no sig- 
nificant effect either on overall mortality or on the 
frequency of cerebral or retinal infarctions. When 
deaths that were not related to stroke were eliminated 
from this analysis, there was an observed reduction in 
the frequency of fatal or nonfatal cerebral and retinal 



infarctions in the aspirin-treated group compared with 
the placebo-treated group. However, because of the 
small number of patients and the short period of fol- 
low-up, these results by themselves do not establish 
convincingly that aspirin was effective in preventing 
cerebral infarction. 

The Canadian Cooperative Study Group was a dou- 
ble-blind, randomized, multicenter trial to assess the 
relative efficiency of aspirin and sulfinpyrazone, sin- 
gly and in combination, in the reduction of continuing 
TIAs, stroke, and death.'" Five hundred eighty-five 
patients (after 64 exclusions) who had suffered one or 
more cerebral or retinal ischemic attacks within 3 
months before entry were followed in a randomized 
clinical trial for an average of 26 months. About 30 of 
the patients were women. The four treatment regimens 
were placebo, aspirin (325 mg four times daily), sul- 
finpyrazone (200 mg four times daily), and aspirin plus 
sulfinpyrazone, at the same dosage. For the entire 
group, aspirin reduced the risk of continued TIAs, 
stroke, or death by 19% (p < .05). If only stroke or 
death was considered, aspirin reduced the risk by 3 1 7o 
(p < .05). There was no statistically significant reduc- 
tion in these events attributable to sulfinpyrazone. A 
striking difference was found between male and fe- 
male patients with respect to the therapeutic responses 
to aspirin (p < .003) in that there was no observed 
benefit among women in terms of stroke or death, but 
there was a risk reduction of 48% among men. 

Guiraud-Chaumeil et al.^ randomly allocated 440 
patients presenting with TIAs to one of three treatment 
groups, all of which received dihydroergocomine (4.5 
g daily); one group received nothing else, one group 
also received aspirin (900 mg daily) and the third 
group received aspirin (900 mg daily) plus dipyrida- 
mole (150 mg daily). The investigators in this single- 
center, unblinded trial concluded that there were no 
statistically significant differences in outcomes. How- 
ever, while the actuarial curves for the outcomes of 
stroke or death were very similar for the aspirin and 
aspirin plus dipyridamole groups, they were both ap- 
preciably better than for the dihydroergocomine alone 
group. 

Sorensen et al.^' recently published the results of a 
trial involving 203 patients, 148 men and 55 women, 
who during the month before admission had exper- 
ienced at least one reversible cerebral ischemic attack 
of less than 72 hours' duration. They were randomly 
assigned to treatment with either aspirin (1000 mg 
daily) or placebo and followed for an average of 25 
months. The frequency of stroke or death was 21 % in 
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the aspirin group and 17% in the placebo group. More- 
over, the occurrence of TIAs during the treatment peri- 
od was also not reduced by aspirin treatment. 

There were fewer myocardial infarctions observed 
in the aspirin group (5.9%) than in the placebo group 
(13.7%); this difference, however, was also not statis- 
tically significant (p = .10). This negative study was 
not of sufficient size to exclude the possibility that 
aspirin treatment could truly be effective. 

Bosser et al." carried out a controlled cooperative 
trial in France to evaluate the effect of aspirin singly or 
in combination with dipyridamole in the secondary 
prevention of cerebral ischemic accidents. A total of 
604 patients with atherothrombolic cerebral ischemic 
events (transient 16%; minor stroke 84%) referrable 
either to the carotid or to the vertebral-basilar circula- 
tion were entered into the double-blind randomized 
clinical trial to compare the effects of aspirin ( 1 g/day; 
325 mg three times daily) or aspirin (1 g/day; 325 mg 
three times daily) in combination with dipyridamole 
(225 mg/day; 75 mg three times daily) and were fol- 
lowed for 3 years. Randomization produced compara- 
ble treatment groups; adherence to the protocol and 
drug compliance were good. However, side effects, 
particularly symptoms of peptic ulcer and hemorrhagic 
events were significantly more frequent (p < .03) in 
the two treatment groups receiving aspirin. At the end 
of the study, the number of fatal and nonfatal cerebral 
infarctions was 31 in the placebo group, 17 in the 
aspirin group, and 18 in the combination aspirin-dipy- 
ridamole group, corresponding to cumulative rates of 
18% in the placebo group and 10.5% in each of the two 
active treatment groups. A difference at the 6% level 
was present between placebo and combination aspirin- 
dipyridamole and between placebo and aspirin. Clear- 
ly, no difference between aspirin and aspirin plus di- 
pyridamole was observed. Among other diseases 
observed during the trial, the only significant differ- 
ence concerned myocardial infarction, which was less 
frequent in the two treated groups (p < .05). Interest- 
ingly, subgroup analysis failed to show a significant 
sex difference in the efficacy of aspirin. 

Recently, the American-Canadian Study Group has 
completed a multicenter randomized trial to determine 
if the combination of aspirin (1 .3 g daily) and dipyrida- 
mole (300 mg daily) offered any benefit over aspirin 
(1.3 g daily) alone." A total of 890 patients with a 
history of recent carotid territory TIAs was followed 
for an average of 25 months and the outcomes in the 
two groups were almost identical. 

In an ongoing study of patients suffering TIAs in the 



United Kingdom,^^ the effect of different aspirin doses 
is being compared. In this study, 3(KX) patients with 
TIAs are randomly allocated to placebo, 300 mg aspi- 
rin daily, or 1 .2 g aspirin daily. The results are expect- 
ed to be reported in 1987. 

The Ticlopidine-Aspirin Stroke Study is an ongoing 
multicenter study to evaluate the ischemic stroke pre- 
vention efficacy of ticlopidine compared with the 
active control drug aspirin. Study patients have 
histories of one or more cerebral or retinal TIAs, one or 
more attacks of cerebral ischemia or reversible ische- 
mic neurologic disease, and/or a minor stroke followed 
by a greater than 80% functional recovery within 3 
months before trial entry (currently 82% have transient 
cerebral or retinal ischemia as the qualifying event). It 
is planned to enter 3(XK) patients over a 3 year recruit- 
ment period with a 2 to 5 year follow-up. Results are 
expected to be reported in 1988. 

In conclusion, the results of several of the large 
multicenter TIA trials have many similarities with re- 
spect to the response to aspirin. There was substantial 
reduction in TIAs, but more importantly, a decrease in 
stroke and death, especially from vascular causes. The 
conclusions of two of these studies are convincing and 
consistent regarding reductions in mortality and inci- 
dence of stroke with 1 to 1.3 g daily treatment with 
aspirin. Although no definite interaction was noted 
between aspirin and sulfinpyrazone, the data do not 
exclude that possibility, and this consideration remains 
an open question. The observations conceming the 
difference in response according to sex was also simi- 
lar among the studies in that reduction of death was 
predominantly in men. In all studies, aspirin was well 
tolerated. The complications, mostly gastrointestinal, 
were less frequent in the cerebrovascular ischemia 
studies than in the myocardial infarction studies, de- 
spile similar aspirin dosages. 

However, these studies leave unanswered the ques- 
tion of the optimal aspirin dose and schedule. In view 
of the current interest in low-dose aspirin regimens 
(see below), there is a clear need for studies to define 
the dose response. The U.K. TIA study^ will provide 
valuable information in this regard. Of additional con- 
cern is the question of how to provide effective therapy 
for symptomatic women. Finally, the results of these 
trials do not discriminate between platelet thrombi vs 
vasospasm as the underlying mechanism of TIAs since 
aspirin-inactivated cyclooxyenase would also block 
thromboxane A^-mediated vasoconstriction. 

In summary, aspirin has been convincingly shown 
to reduce stroke and death in men with TIAs and may 
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possibly be beneficial to women also. No benefit has 
been shown by combining aspirin with dipyridamole 
and there is probably no additional benefit of sulfinpyr- 
azone. No benefit has been found for sulfinpyrazone, 
dipyridamole, or suloctidil alone in the prevention of 
stroke and death in patients with cerebrovascular dis- 
ease. Results with ticlopidine are pending. 

Secondary prevention of myocardial infarction. Clinical 
trials in coronary heart disease present major difficul- 
ties, primarily related to the large number of patients 
required to perform the studies in a reasonable time, 
since the frequency of the important outcome events, 
myocardial infarction and death, is low. If a primary 
prevention study were performed on randomly select- 
ed middle-aged subjects without evidence of overt 
coronary artery disease, and myocardial infarction or 
death from myocardial ischemia were used as outcome 
events, many thousand patient-years of study would be 
required to detect a clinically significant reduction in 
outcome, since the expected frequency of such out- 
comes in untreated patients is approximately \% per 
year J- - If the study were restricid to symptomatic pa- 
tients with demonstrated coronary disease, the num- 
bers required would still be considerable, since the 
expected frequency of myocardial reinfarction or death 
is about 5% per year, i.e., the study would need more 
than 2000 patient-years to detect statistically signifi- 
cance differences, assuming that the true effect of 
treatment would be to produce a 50% reduction in 
events. However, since it is likely that myocardial 
infarction and death result from multiple factors, some 
of which may not involve platelet mechanisms, and in 
view of the limited pharmacologic tools available, re- 
ductions as large as 50% should not be expected. 

The development of a first episode of transmural 
infarction serves as a valid outcome of the failure of an 
antithrombotic regimen in primary prevention trials, 
and the occurrence of reinfarction is a valid outcome 
measure in secondary prevention studies. However, 
since patients with transmural infarcts may die sudden- 
ly and cannot be distinguished from patients with un- 
heralded sudden death due to arrhythmias or pump 
failure, which would not be expected to respond to 
antithrombotic measures, even the "hardest" outcome 
of all, death, may not necessarily be an efficient mea- 
sure of the efficacy of an antithrombotic regimen. 
Thus, the natural history of myocardial infarction is an 
important consideration in the design and interpreta- 
tion of intervention trials.^ 

Each year in the United States alone there are about 
one million "heart attacks" — a term that includes both 
acute infarction and sudden cardiac death. Nearly 
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200,000 victims die before admission to the hospital 
and about another 200,000 die in the first month, most 
of them in the first 24 hr after the attack. Thus, the 
cumulative mortality during the first month is about 
40%. Of the 600,000 patients who survive the first 
month, about 10% die during the following year. 
About two-thirds of these deaths occur in the first 6 
months, and they are generally due to sudden death or 
recurrent infarction. For patients who survive this 
year, the reinfarction rate and death rate stabilizes at 
3% to 5% per year. This rate is similar to that for 
patients with symptomatic coronary artery disease who 
have not sustained a myocardial infarction previously, 
i.e., patients with angina pectoris, but is significantly 
greater than for a randomly selected, age-matched 
population without overt coronary artery disease that 
has a 1% yearly incidence of those events. 

The logistical problems of conducting a primary 
prevention trial are illustrated by the cooperative trial 
that tested the efficacy of clofibrate in reducing the 
incidence of myocardial infarction or sudden death. 
Apart from the enormous cost involved in a trial re- 
quiring nearly 100,000 patient-years of follow-up, the 
design of a primary prevention trial to test the efficacy 
of antithrombotic drugs must also address the difficult 
question of drug safety. For example, one would clear- 
ly hesitate to subject 99% of a normal population to the 
hazards of anticoagulant therapy in order to prevent 
myocardial infarction or sudden death in a ponion of 
the remaining 1%. Even with a relatively "benign" 
antithrombotic drug such as aspirin, the complications 
of therapy in a primary prevention trial may outweigh 
the potential benefits. The trial with clofibrate^* illus- 
trates this point, i.e., although nonfatal infarctions 
were reduced with this drug, there was actually a net 
increase in mortality due to an increased frequency of 
death from biliary and gastrointestinal disorders. From 
a public health perspective overall mortality is cleariy 
an important outcome event to be considered in all trial 
protocols. 

Since prior myocardial infarction is a potent risk 
factor in identifying a high-risk group of patients in a 
general population, secondary prevention trials are 
more practical. Although the disease process in these 
patients is not advanced, they have had a clear-cut 
marker event for thrombosis. Because of the increased 
frequency of reinfarction or death in these patients, the 
number of patient-years required to detect a significant 
drug effect is substantially less than in corresponding 
primary prevention trials. However, even within the 
relatively well-defined study population of survivors 
of infarction, there are important points that must be 
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considered in designing and interpreting intervention 
trials. First, the prognosis after discharge from the 
hospital is very dependent on the presence of certain 
clinical and demographic factors. Patients at high risk 
of dying tend to have left ventricular dysfunction, ven- 
tricular premature beats, or an anterior infarct; mortality 
in these patients in the first year can be as high as 20%. 
Those who have none of these factors are in a relatively 
low-risk group, and only about 3% die in the first year. 
Obviously, treatment groups need to be well balanced 
with respect to these and other prognostic factors. Sec- 
ond, the mortality curves after discharge from hospital 
for patients who have had acute myocardial infarction 
clearly show increased mortality in the subsequent 6 
month period; after that time, the mortality rate is 
approximately equivalent to that found in patients with 
stable coronary artery disease. Fatalities in the first 6 
months after myocardial infarction are nearly all due to 
sudden cardiac death or recurrent infarction. It is clear 
that a secondary prevention trial involving patients 
who have had a myocardial infarction more than 6 
months previously selects individuals who have al- 
ready survived the greatest period of risk. On the other 
hand, a study that involves patients in the first few 
weeks after infarction selects a population initially at 
much higher risk, and has the potential or much greater 
impact in terms of the number of lives saved. 

In the secondary prevention of myocardial infarc- 
tion, three platelet-modifying agents have been evalu- 
ated in eight randomized double-blind clinical trials 
(table 1): five studies have assessed aspirin alone, one 
has assessed aspirin alone and aspirin in combination 
with dipyridamole, and two have evaluated sulfinpyra- 
zone. Clinical trials designed to assess the effects of 



these agents on secondary prevention of myocardial 
infarction have used mortality, nonfatal recurrent 
myocardial infarction, and coronary incidence (coro- 
nary mortality or nonfatal myocardial infarction) as 
outcome events. 

In 1974 Elwood et al.^ " reported a randomized, 
double-blind study of aspirin (300 mg daily) in 1239 
men with recent myocardial infarction. There was an 
observed risk reduction of 25% in total mortality after 
1 year, but this was not statistically significant. How- 
ever, for men whose qualifying infarction occurred 
less than 6 weeks before entry into the study, there was 
a statistically significant reduction in mortality from 
13.2% in the placebo group to 7,8% in the aspirin 
group. The corresponding mortality rates in men with 
less recent infarction were 8.3% and 8.8%, respec- 
tively. 

The Coronary Drug Project Research Group (1976) 
reported on 1529 men who had had a myocardial in- 
farction some 7 years previously; these were patients 
who had participated in two other secondary preven- 
tion studies that had terminated prematurely. They 
were randomly assigned to receive aspirin (972 mg 
daily) or placebo. The observed 30% risk reduction in 
total mortality, from 8.5% in the placebo group to 
5.8% in the aspirin group, is clinically impressive but 
was not statistically significant. 

In 1977 Breddin et al.' randomly allocated 946 
patients (80% men), within 6 weeks of their.myocardi- 
al infarction, to aspirin (1 .5 g daily), a placebo (mak- 
ing the assessment of the benefit of aspirin double- 
blind), or to phenprocoumon, and followed them for 
up to 2 years. There was little difference in total mor- 
tality but the coronary death rate (sudden death or fatal 



TABLE 1 

Randomized trials of recurrent myocardial infarction 

No. of 
patients 



Study 


Drug 


Duration 


randomized 


Outcome 


Elwood ci al., 1974" 


300 mg/day aspirin 


2'/t yr 


1239 


Mortality reduced 25% (NS) 


CDP, 1976^ 


1 g/day aspirin 


2yr 


1529 


Mortality reduced 30% (NS) 


Breddin et al., 1977» 


1 .5 g/day aspirin 


2yr 


946 


NS 


Elwood and Swectnam, 1979*** 


900 mg/day aspirin 


1 yr 


1682 


Mortality reduced 17% (NS) 


AMIS, 1980-' 


1 g/day aspirin 


3yr 


4524 


NS 


ART. 1980** 


800 mg/day sulfinpyrazone 


16 mo 


1558 


Sudden death reduced 57% (p = ,01 8); over- 










all mortality NS (p =^ MS) 


ARIS. 1982" 


800 mg/day sulfinpyrazone 


19 mo 


727 


Reinfarction reduced 56% (p < .005), overall 










mortality NS 


PARIS, 1980*2 


1 g/day aspirin plus 225 mg/day 


3yr 


2206 


Coronary incidence reduced 50%; overall 




dipyridamole 






mortality NS 



CDP - Coronary Dmg Project; ARIS = Anihuran Reinfarction Italian Study. 
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myocardial infarction), while not significantly differ- 
ent, was only 4. 1% in the aspirin-treated patients com- 
pared with 7.1% in the placebo group. 

In the randomized trial by Elwood and Sweetnam in 
1979,2 *° most of the 1682 patients (85% men) were 
admitted within 1 week of their qualifying infarctions. 
Total mortality was reduced relatively by 17% in the 
aspirin (900 mg daily) group (mortality of 12.3% com- 
pared with 14.8% in the placebo group). The corre- 
sponding reduction in total mortality or nonfatal myo- 
cardial infarction was 28%; for ischemic heart disease 
mortality it was 22%. None of these reductions in risk 
was statistically significant. 

The Aspirin-Myocardial Infarction Study (AMIS) 
Research Group (1980) carried out a multicenter, dou- 
ble-blind, randomized trial for which they recruited 
4524 patients (89% men) who had documented myo- 
cardial infarction 2 to 60 months previously, and fol- 
lowed them for up to 3 years. ^ The total mortality 
was 10.8% in the aspirin ( 1 g daily) group and 9.7% in 
the placebo group. There were fewer nonfatal myocar- 
dial infarctions in the aspirin group and the coronary 
incidence (coronary heart disease mortality or definite 
nonfatal myocardial infarction) was 14. 1 % in the aspi- 
rin group compared with 14.8% in the placebo group. 
It is unfortunate that in spite of random allocation, 
there was a much greater preponderance of cardiovas- 
cular risk factors among patients in the aspirin-treated 
group and this may contribute to part of the lack of 
effect for aspirin in this study. 

The Persantine-Aspirin Reinfarction Study (PARIS) 
Research Group (1980) recruited 2206 patients (87% 
men) with documented myocardial infarction 2 to 60 
months previously who were followed for 41 months 
on average. 2' These patients were randomly allocated 
to receive either 972 mg aspirin daily, 972 mg aspirin 
daily plus 225 mg dipyridamole daily, or placebo, with 
twice as many patients in each of the active treatment 
groups. The total mortality, coronary heart disease 
mortality, cardiovascular mortality, and coronary inci- 
dence (coronary death or nonfatal myocardial infarc- 
tion) were quite similar and consistently less than in 
the placebo group in all drug-treated groups, but the 
differences were not statistically significant. For coro- 
nary mortality and coronary incidence the rates were 
about 50% lower in the aspirin plus dipyridamole 
group than the placebo group from 8 to 24 months of 
follow-up and this difference was statistically signifi- 
cant by the study criteria; the corresponding reduction 
for the aspirin group was 30% over this period of 
follow-up. This should be interpreted with some cau- 
tion since this particular analysis is cleariy post hoc. 



For the subgroup of 447 patients entered within 6 
months of their qualifying infarctions, it was found 
that the mortality was 5 1 % less in the aspirin group and 
44% less in the aspirin plus dipyridamole group when 
compared with that in the placebo group (comprising 
only 95 patients). In contrast, for patients enrolled 
more than 6 months after their myocardial infarctions 
the observed differences in mortality were very small. 

Thus, six studies have assessed the efficacy of aspi- 
rin alone in the treatment of patients after acute myo- 
cardial infarction. 2*^^"*- Five studies, incorporating a 
range of doses from 300 mg to 1.5 g daily, reported 
trends in favor of aspirin therapy with respect to sever- 
al important outcomes. In contrast, the AMIS, by far 
the largest and statistically most definitive trial, dem- 
onstrated no effect of aspirin on any outcome event, 
including total coronary incidence. A subsequent anal- 
ysis by Peto,*^ in which the results of all the aspirin 
trials were combined, has suggested that there may be 
a benefit of aspirin. Peto showed that for cardiovascu- 
lar death, the pooled estimate of the reduction in risk 
with aspirin is 16% (p < .01); for the outcome of first 
infarction, fatal or nonfatal, the pooled estimate of the 
reduction in risk with aspirin is 21% (p < .001). 

However, that analysis is compromised by the dis- 
similarities in the studies, including the variable entry 
time (mean of 7 days to 7 years) and dose regimen (300 
to 1500 mg/day). Peto has rightly pointed out that very 
large trials involving 5000 to 10,000 patients per group 
would be required to ensure that an actual reduction in 
risk of 10% to 20% can be observed with confidence. 
Lacking such large trials, he reasoned that data from a 
number of properiy randomized trials should be pooled 
to provide the best guide to the true effects of any 
therapeutic agent because the potential compromise 
may be less important than the dangers of failing to 
recognize a medically important effect for which evi- 
dence already exists. Since not all clinical epidemiolo- 
gists agree with this approach, the present evidence for 
a beneficial effect of aspirin therapy in the secondary 
prevention of myocardial infarction is not conclusive. 

The Anturane Reinfarction Trial (ART) Research 
Group (1978) reported the initial findings of a trial in 
which patients were randomly allocated to sulfinpyra- 
zone (800 mg daily) or placebo 25 to 35 days after a 
myocardial infarction, and claimed a statistically sig- 
nificant reduction in cardiac mortality from 9.5% per 
annum to 4.9%.** Patient accession was stopped at that 
time and although a benefit over the first few months 
seemed clear, the long-term efficacy and tolerability of 
sulfinpyrazone could not be established with the data at 
hand. The trial was, therefore, continued until all 1558 
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eligible patients (87% men) had completed at least 1 
yeL of follow-up. By that time the patients had been 
Llowed for 1 6 months on average and a second report 
appeared" in which an overall reduction m cardiac 
mJLlity of 32% was reported (p = -06). This redu - 
ZZZ due almost entirely to a 75% reduction m 
sudden death over the first 6 months of treatment (p - 
So3). after which time there seemed to be no further 
benefit of treatment. 

A number of concerns have been raised about this 
study relating primarily to the general strategy 
adopted for the exclusion of certain patients and eve^^^^ 
from the principal analysis of efficacy , to app^rem 
switch of the study focus from cardiac death as *e 
primary outcome event to sudden death, and to the 
mult^e examinations of the data. In their response 
^cmSers of the study Policy Committee have pointed 
Tut" that the rules relating to the eligibility of patients 
and the disqualification of certain outcome e vents we« 
established a priori, and applied cons.stenUy to mdi- 
v dualpatients%ithout knowledge of which ue^^^^^^ 

aroup they were in. Similarly, from the start of the 
sLdy deaths had been classified, without knowledge 
of tr^;tment and according to specific criteria, as myo- 
cardial infarction, or sudden or other cardiac dea*s 
and it had always been the intention to analyze sudden 
deaths separately as one of several chn-a^^y -^^^^ 
subgroups of outcome. Even allowing for the multiple 
examinations of the data, the observed reduction in 
tudden death at 6 months is statistically sigmficant by 
conventional standards. .. ^ . . tt c 

In the critique of tiiis study published by the U.b 
Food and Drug Administration (FDA) « the pnncipd 
criticisms included that (1) the exclusion o certam 
patients as "ineligible" and certain deaths as nonana- 
iyzable" was a potential source of bias and (2) the 
criteria by which causes of deaths were classified were 
ambiguous and their application inconsistent. 

After the FDA critique, the Pohcy Committee of 
ART initiated a formal review of the records by an 
independent committee. This committee reanalyzed all 
163 deatiis in botii treatment and control groups m a 
blinded fashion." The results of their revie^^««' ^ 
general, similar to those originally reported When al 
patients and all deaUis were considered, the percent 
reduction in total cardiac deati, between placebo- and 
sulfinpyrazone-treated patients was not significantly 
different (p = .US). However, even with the reclassi- 
fication of deaths and application of the intent-to-ueat 
approach, a statistically significant 57% reductjon .n 
risk in the number of sudden deaths in the first 6 
months was still observed (p = 018). 
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m a subsequent trial, the Anturan Reinfarction Ital- 
ian Study Group recruited 727 patients within 15 to 25 
rys after acute myocardial infarction and randomly 
^Lted them to sulfinpyrazone (800 mg daily) or 
pSo.» When analyzed on an intention-to-treat ba 
sL there was no significant difference in toU^ mortal 
;'in the sulfinpyrazone-treated and P^cebo groups, 
n contrast to the ART. there was no observed benefi- 
ciareffect of sulfinpyrazone on incidence of sudden 
delth However, the number of reinfarctions. fatal or 
nonfatal was significantly reduced in sulfinpyrazone- 
Ta^^d patients (p < -005). There were 34 re.n^c- 
tions in the placebo group and 15 in the sulfinpyrazone 
Zp. an observed reduction of 56%. In addition .o 
Actions, fatal and nonfatal condit^^spres^med 
to be tiiromboembolic event were also ;ed«ced ^ 66% 
in the sulfinpyrazone-treated patients (p < 001). Ai 
IZ^Z reported benefit in preventing reinfarction 
„istent with tiie underlying antithrombotic a- ■ 
I^ale of this study design, it did not confirm the 
rcome of the larger ART study. The confl.cting re^ 
sulXween the studies leave many issues unreso Wed 
regarding the efficacy of sulfinpyrazone .n the secon- 
dly prevention of myocardial infarction. 

in PARIS the combination of aspinn and dipynda- 
showed a trend toward greater efficacy than aspi- 
ri^ alone in the reduction of coronaiy incidence dunng 
Sie first 2 years of therapy.^ At the conclusion of the 
^^dy (36 montiis) a ti^nd in favor of ^'ther aspmn or 
^e combination for the reduction of overall o al and 
Toronary artery-related mortality was also reported 
bTnolfference was shown between the combma^ion 
a^d aspirin alone. The entry of patients late after myo 
cardial infarction may have compromised the study 
s^c^ ubsequent analysis indicated that a subgroup of 
oat^^nts receiving the combination who were entered 
ITsTL 6 months after my.^^^^^^^^ 

SXrryTa^ofthUa.Beca:^ 
on overall mortality were not conclusive, a new pro^ 
spective study enrolling 
6 months after myocardial »nfarction 
fPARIS ID. but tiie results are not presentiy avaiiaoie 
LTvlation. Thus, at this time there 
evidence tiiat dipyridamole in ^on^bination with a p^ 
nn should be used for secondary prevention of myocar 

' WhlrJ^el^n these results may prompt indi^ual 
physicians to recommend Pl^e.^^^^^^^^^^^ 
nreveni reinfarction they do not warrani at 
ommelation for the use of any single or combmat.on 
platelet-modifying regimen. 
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The lack of efifect may have several explanations. 
These include the possibilities that platelets are unim- 
portant in the pathogenesis of coronary artery occlu- 
sion, that the platelet-modifying agent is ineffective in 
altering the process becauses it blocks only one of 
several independent pathways of platelet activation, 
that the doses used in the studies were inappropriate, 
and that the study design may have been inefficient 
because the number of patients was inadequate or 
many patients were entered late after their qualifying 
infarction. 

In view of the current enthusiasm for j3-blockers and 
anticoagulants and the investment of time, money, and 
resources required to conduct mullicenter trials, it is 
unlikely that the unresolved issues will be settled by 
any new trials testing the effects of platelet-modifying 
agents in the secondary prevention of acute myocardial 
infarction in the forseeable future. A more compelling 
question regarding patient management may be the 
issue of whether ^-blockers, platelet inhibitors, and 
the anticoagulants benefit the same or different groups 
of patients. 

For example, aspirin inhibits platelet aggregation in 
vitro and ex vivo by selective irreversible acetylation 
of platelet cyclooxygenase,^ thereby blocking the syn- 
thesis of prostaglandins, including the proaggregatory 
substance thromboxane A.. A similar action on vessel 
wall cyclooxygenase concurrently decreases produc- 
tion of prostacyclin, the potent vasodilator and inhibi- 
tor of platelet aggregation. Since cyclooxygenase is 
renewable in vascular lisues but not in platelets,^'' low 
and infrequent doses of aspirin (1 to 2 mg/kg/day) 
could, in theory, inhibit platelet aggregation while 
sparing the capacity of the vessels to produce prostacy- 
clin.'** Although the clinical trials assessing aspirin in 
patients with acute myocardial infarction used doses 
suflTiciently large (325 mg/day to 1.5 g/day) to inhibit 
both platelet and vascular wall cyclooxygenase, no 
dose-response effects were noted in the clinical out- 
come events. Moreover, long-term low-dose aspirin 
causes a cumulative inhibition of vascular cyclooxy- 
genase.'** '' In this regard, however, recent studies of 
drugs that produce selective blockade of thromboxane 
synthetase'* and prevent thromboxane A^ formation 
without impairing prostacyclin generation have shown 
that these drugs fail to exhibit antithrombotic effects in 
experimental preparations. The lack of antithrombo- 
tic efficacy of thromboxane synthetase inhibitors has 
been attributed to the enhanced production of the 
proaggregatory endoperoxides prostaglandin (PG) G, 
and PGH, in the absence of thromboxane A„ but this 
interpretation seems false in view of recent results in 



primates.**** In studies carried out in baboons aspirin has 
been shown to have dose-dependent antithrombotic 
effects independent of its inhibition of platelet cy- 
clooxygenase when used in combination with dipyri- 
damole or sulfinpyrazone. Thus, measurements of ef- 
fects of aspirin on thromboxane A. production by 
platelets do not necessarily predict antithrombotic effi- 
cacy in vivo. Be that as it may, and despite recommen- 
dations to the contrary,- the aspirin dilemma will prob- 
ably not be resolved soon, since the commitment in 
time, money, and resources required to complete such 
trials will be difficult to mount with the many compet- 
ing therapeutic strategies being pursued in this patient 
population at present. 

Unstable angina. There is no persuasive evidence that 
thrombotic mechanisms produce unstable angina. 
However, patients with unstable angina and recent 
chest pain also have higher thromboxane B. levels in 
the coronary sinus than in the ascending aorta, which 
suggests that recent episodes of angina in such patients 
are associated with local release of thromboxane 
A,.'-- Thus, it has been proposed that a reduction in 
the frequency of myocardial infarction in patients with 
unstable angina might be due to blockade of thrombox- 
ane A; production or by interference with other vaso- 
spastic processes.'" 

Lewis et ai.'^ conducted a multicenter, double- 
blind, placebo-controlled randomized trial of 12 weeks 
of treatment with aspirin (324 mg in buffered solution 
daily) in 1266 men with unstable angina. Unstable 
angina was defined as that of new onset or worsening 
suddenly without increased activity and manifested by 
frequency of one or more episodes per day, duration of 
longer than 15 min, or occurrence at rest or during 
minimal activity. The frequency of death or acute 
myocardial infarction was reduced by 51% in the aspi- 
rin group compared with the placebo group (31 pa- 
tients [5.0%] as compared with 65 [10.1%]; p = 
.0005). Similarly, the observed reduction in mortality 
in the aspirin group was 5 1 % ( 10 patients as compared 
with 21 in the placebo group; p = .054). 

This striking observed benefit of aspirin in the Vet- 
erans Administration (VA) study of patients with un- 
stable angina has recently been corroborated by an 
independent Canadian study.*' This randomized, dou- 
ble-blind, placebo-controlled trial compared the ef- 
fects of aspirin (1300 mg daily) and sulfinpyrazone 
(800 mg daily), either singly or in combination, with 
respect to the incidence of subsequent myocardial in- 
farction or cardiac death. Patients were followed for up 
to 2 years (mean 19 months) and the primary analysis 
of efficacy was based on eligible patients who had not 
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been off medication for more than 28 consecutive days 
preceding an outcome event. There was no observable 
benefit of sulfinpyrazone. However, among patients 
receiving aspirin there was an observed 55% reduction 
in risk in myocardial infarction or cardiac death com- 
pared with that in patients not receiving aspirin (p = 
.004); the corresponding reduction in risk for all deaths 
was 70% (p = .004); the corresponding reduction in 
risk for all deaths was 70% (p = .005). On an intent- 
to-treat basis there was a 43% reduction in risk for all 
deaths (p = .036). Observed benefits were similar for 
men and women. 

Although inhibition of thromboxane A,-vasospastic 
processes is implied, other pathogenetic mechanisms 
that are not confined to the vasoconstrictive action of 
activated platelets or nonplatelet triggers of arterial 
spasm might account for a beneficial effect of aspirin. 
For example, a reduction in ischemic episodes is re- 
ported with the use of ticlopidine,**- an antiplatelet 
agent devoid of inhibitor} activity on either platelet 
cyclooxygenase or coronary arter\' tone. 

Aspirin (324 to 1 300 mg daily) cleariy reduces inci- 
dence of myocardial infarction or cardiac death in pa- 
tients with unstable angina. The efficacy of aspirin in 
patients with unstable angina over a wide dose range 
without benefit of sulfinpyrazone parallels the results 
of aspirin in patients with TI As and suggests the possi- 
bility of similar mechanisms. These results also con- 
firm the notion that the effects of platelet agents vary in 
patients with different clinical ischemic disorders. 

Saphenous vein coronary artery bypass grafts. The early 
clinical trials evaluating the effect of platelet-modify- 
ing drugs on graft patency were compromised by the 
limited size of the studies and the initiation of therapy 
several days after surgery when platelet deposition and 
thrombotic occlusion of vulnerable grafts may have 
already been completed. ^^-^^ Thus, the results were not 
conclusive. For example, Paniely et al." examined 50 
patients randomly assigned to receive a combination of 
aspirin and dipyridamole (325 mg aspirin and 75 mg 
tid dipyridamole), warfarin, or placebo. The antiplate- 
let therapy was begun 3 days postoperatively. No 
benefit of antiplatelet therapy was shown but a drug 
effect was cleariy not excluded. However, in a prelimi- 
nary report. Brown et al." found a significant benefit 
with regard to graft patency (p < .05) at 1 year when 
placebo was compared with treatment (aspirin and as- 
pirin plus dipyridamole) in patients with grafted ves- 
sels exceeding 1.5 mm in diameter or in vessels with 
flow greater than 40 ml/min. In other studies aspirin 
used alone and administered starting several days after 
surgery resulted in no significant protection.** 
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Baur et al.**** reported significant improvement in 
early patency rates with 200 rhg qid sulfinpyrazone. 
Patency improved at 1 to 2 weeks after grafting from 
90.9% in the placebo group to 96.2% in the treated 
group (p < .05). 

In a study carried out by Lorenz et al. ,^ a significant 
antithrombotic effect of low-dose aspirin was reponed 
for patients undergoing saphenous vein coronary ar- 
tery bypass. In this study 60 patients were randomly 
assigned to receive aspirin (100 mg daily, starting 24 
hr after operation) or placebo. Repeat angiography at 4 
months showed reduced graft occlusion in the low- 
dose aspirin group (4/40 vs 17/53; p = .012). When 
the analysis was performed on the basis of intention-to- 
treat and all occlusive events were included, the differ- 
ence was also significant (p = .025). This study re- 
quires independent confirmation before the treatment 
is considered established since the study involved a 
relatively small number of patients, some of whom had 
also been subjected to thromboendarterectomy, and 
since the untreated control group had an exceptionally 
high frequency of graft occlusion compared with the 
experience at most other centers around the wodd. 

The combination of aspirin and dipyridamole has 
been convincingly shown by Chesebro et al.'" '^' to 
prevent both eariy and late postoperative occlusion of 
aortocoronar>' artery bypass grafts. The design of this 
study was based on preliminary animal experiments 
showing efficacy of the drug combination in the reduc- 
tion of platelet deposition on vein grafts^* and forma- 
tion of intimal lesions."'^ Moreover, the aspirin and 
dipyridamole combination has been shown to syner- 
gistically normalize survival of platelets in patients 
with coronary atherosclerosis^* and in animal prepara- 
tions of arterial thrombosis. *° The randomized double- 
blind trial in 407 patients compared placebo with di- 
pyridamole administered 2 days before operation plus 
aspirin (325 mg) begun 7 hr after operation and therapy 
was continued with dipyridamole at a lower dose (225 
mg daily) in combination with the aspirin (975 mg 
daily) thereafter. Vein graft angiographic examina- 
tions were performed in 360 patients (88%) within 6 
months of operation (median of 8 days). Within 1 
month of operation, 3% of vein graft distal anasto- 
moses ( 10 of 35 1 ) were occluded in the treated patients 
vs 10% (38 of 362) in the placebo group; the propor- 
tion of patients with one or more distal anastomoses 
occluded was 8% ( 10 of 130) in the treated group and 
21% (27 of 130) in the placebo group. Eariy postoper- 
ative bleeding was similar in the two groups. In this 
trial dipyridamole and aspirin were effective (p < 
.001) in preventing graft occlusion eariy after oper- 
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ation. Although previous investigators reported less or 
no benefit using this combination, none had initiated 
antiplatelet therapy before bypass graft surgery. 

In the follow-up study vein graft angiography was 
performed in 343 patients (84%) 6 to 1 8 months (medi- 
an of 12 months) after operation. Eleven percent of 
478 vein graft distal anastomoses were occluded in the 
treated group, and 25% of 486 were occluded in the 
placebo group. The proportion of patients with one or 
more distal anastomoses occluded was 22% of 171 
patients in the treated group and 47% of 172 in the 
placebo group. All grafts were patent within a month 
of operation in 94 patients in the placebo group and 
1 16 patients in the treated group; late development of 
occlusion was reduced from 27% in the placebo group 
to 16% in the treated group. The results show that the 
combination of dipyridamole plus aspirin continued to 
be effective in preventing vein graft occlusion late after 
operation. Thus, the combined regimen of aspirin (325 
mg) and dipyridamole (75 mg) three times daily ap- 
pears to be effective in patients who have undergone 
bypass graft surgery for the prevention of both early 
and late graft occlusion, and treatment should be con- 
tinued for at least 1 year. However, the relative impor- 
tance of the drug combination compared with either 
agent used singly remains to be determined. 

To resolve the question of relative efficacy for the 
various regimens reported to show benefit, the VA 
Cooperative Group has organized a double-blind, ran- 
domized multicenter clinical trial. Participants are 
treated for 1 year. The population consists of male VA 
patients with angiographically documented coronary 
artery disease who have agreed to undergo CABG. 
Patients are being randomly assigned to one of the five 
following treatment groups: (1) 325 mg aspirin once 
daily, (2) 325 mg aspirin three times daily, (3) aspirin 
and dipyridamole (325 mg and 75 mg tid, respectively, 
together as a combination, (4) 267 mg tid sulfinpyra- 
zone, and (5) placebo three times a day, continued for 
1 year. Dipyridamole and sulfinpyrazone u-eatment is 
begun 2 days before surgery. In the treatment groups 
receiving aspirin alone or in combination, one aspirin 
tablet (325 mg) is administered 12 hr before surgery. 
Treatment is resumed 6 to 8 hr after surgery with the 
drugs given by nasogastric tube or orally. The primary 
outcome measures are the percent of occluded grafts at 
1 week and at 1 year after CABG. 

Membranoproliferative glomerulonephritis, Donadio et 
al.-^ carried out a randomized controlled clinical trial 
in 40 patients. Treatment for I year with a combination 
of aspirin (325 mg tid) and dipyridamole (75 mg tid) 
was compared with placebo. Baseline half-life of ^'Cr- 
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labeled platelets was reduced in 12 of 17 patients. The 
platelet half-life became longer and renal function sta- 
bilized in the treated group as compared with the place- 
bo group, suggesting a relationship between platelet 
consumption and the glomerulopathy. The glomerular 
filtration rate was better maintained in the treated 
group (average decrease, 1 .3 ml/min/1 .73 m^ of body 
surface area per 12 months) than in the placebo group 
(average decrease 19.6). Fewer patients in the treated 
group than in the placebo group had progression to 
end-stage renal disease. The data suggest that the ther- 
apy slowed the deterioration of renal function and the 
development of end-stage renal disease. In the man- 
agement of this disorder the relative importance of the 
drug combination compared with the drugs used singly 
or at different dosages remains to be determined. 

Prosthetic heart valves. Thromboembolism continues 
to be a significant complication in patients with artifi- 
cial heart valves, although the risks have been reduced 
considerably during the past several years by improved 
design of prostheses. In patients with mechanical heart 
valves, the overall incidence of clinically delectable 
thromboembolism for mitral Starr-Edwards prostheses 
at the Mayo Clinic over a 5 year period of follow-up 
was 25%. The important predictors of thromboembo- 
lism were the adequacy of anticoagulant therapy, the 
presence of left atrial thrombus at time of operation, 
and a large left atrium. On the other had, the aortic 
Starr-Edwards prosthesis carried a 5 year incidence of 
thromboembolism of less than 10%.''' In patients with 
Bjork-Shiley prostheses, the incidence of thromboem- 
bolism may be somewhat lower than in patients with 
Aarr-Ed wards prostheses.'* In the experience of the 
majority of clinicians, inadequate anticoagulant con- 
trol has been the principal factor predisposing to clini- 
cally significant thrombosis of most prosthetic heart 
valves of recent design.'^ 

Six prospective randomized trials have evaluated 
the effects of platelet-suppressive drugs in patients 
with prosthetic heart valves. ^"^^ 

Sullivan et al.'"' assessed the benefit of dipyridamole 
(400 mg daily) in patients with prosthetic heart valves 
of the older type in the aortic and mitral position. This 
was a well-designed, randomized double-blind trial in 
which 163 patients received either placebo or dipyrida- 
mole and all received oral anticoagulants. During the 1 
year of obsei^^ation, emboli developed in 14% of the 
placebo-treated patients as compared with 1.3% of 
those treated with dipyridamole. Dipyridamole at 
doses of about 300 to 400 mg/day as a supplement to 
anticoagulant therapy also effectively reduced throm- 
boembolism in three additional trials, although the 
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results in one study*" did not reach statistical signifi- 
cance, perhaps because of the low frequency of throm- 
boembolism. 

Aspirin also appears to be effective in reducing 
thromboembolic complications of prosthetic heart 
valves, although this drug has been studied in fewer 
patients.^'* " Dale et al.^' observed a reduced incidence 
of thromboembolism in patients receiving both an oral 
anticoagulant and aspirin ( 1 g daily) compared with 
that in those on oral anticoagulant therapy only. Unfor- 
tunately, the incidence of gastrointestinal bleeding was 
high in the group on aspirin plus oral antaicoagulant. 
Altman et al.** gave aspirin (500 mg daily) with oral 
anticoagulants and reported a significantly reduced in- 
cidence of thromboembolism without any increase in 
the frequency of bleeding. In contrast, however, sub- 
sequent experience with oral antaicoagulants plus low- 
er dose aspirin (500 mg daily) in patients who had 
mechanical heart valves showed excessive gastrointes- 
tinal bleeding that was judged to be prohibitive in the 
group receiving reduced doses of aspirin as well.'' 

Based on the currently available information, pa- 
tients with mechanical heart valves should receive a 
combination of anticoagulants and 400 mg/day dipyri- 
damole. Sulfinpyrazone may be a possible substitute. 
Aspirin, however, is not recommended because of the 
high frequency of gastrointestinal bleeding. 

Arteriovenous silicone rubber cannulae. In a we 11 -de- 
signed randomized trial of 6(X) mg sulfinpyrazone dai- 
ly the number of patients developing thrombi was 
significantly less in the group given sulfinpyrazone 
than in those receiving placebo, and there was a four- 
fold difference in the number of thrombi per patient per 
month between the two groups. This study was ex- 
tended with a crossover at 6 months to the opposite 
treatment for another 6 months. The significant differ- 
ence in favor of sulfinpyrazone was reproduced. The 
time course of thrombotic events suggested that drug 
therapy was effective within a week of commencing 
treatment. 

Harter et al.*^ reported similar results with low -dose 
aspirin. While this study provides evidence for the 
antithrombotic efficacy of low-dose aspirin, that con- 
clusion may only be valid when there is associated 
platelet dysfunction-^ and may not apply to patients 
with normal platelet function. 

Although the reduction in occlusive events for sul- 
finpyrazone and aspirin are statistically difterent, the 
effects have not been sufficiently striking to have much 
clinical impact on the management of these patients. 
Moreover, arteriovenous cannulae are only rarely used 
at present to provide vascular access for patients under- 
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going chronic hemodialysis therapy for renal failure. 
Thus, the clinical importance of these results is largely 
theoretical. 

Prosthetic vascular grafts. Vascular grafts have been 
used in larger blood vessels in humans for several 
decades with a relatively high degree of success. At 
present, most successful vascular graft materials are 
knitted or woven or are fabricated from microporous 
materials. Prosthetic vascular grafts often fail because 
of excessive deposition of thrombus on the luminal 
thrombogenic surface or embolization from that 
thrombogenic surface. The junction of a gaft with the 
blood vessel wall appears particulariy prone to throm- 
bus formation, perhaps due to chronic endothelial in- 
jury and denudation together with the luminal narrow- 
ing secondary to intimal thickening. By and large, 
vascular grafts in blood vessels with an internal diame- 
ter of less than 5 mm become occluded despite use of 
improved materials and antiplatelet agents. Presum- 
ably, biomaterials with (1) little or no reactivity to 
flowing blood, (2) characteristics that promote endo- 
thelial coverage, and (3) inhibit anastomotic intimal 
stenosis will be required if grafts are to be used suc- 
cessfully in blood vessels with an internal diameter of 
less than 5 mm. 

"'In-platelet imaging studies in patients with pros- 
thetic vascular grafts have shown ongoing platelet de- 
position continuing for many years."- This technique 
has also been used to assess the capacity of antiplatelet 
therapy to reduce platelet deposition. The combination 
of aspirin and dipyridamole has been reported to re- 
duce platelet deposition in patients with femoropopli- 
teal grafts.*** Suoloctidil and ticlopidine have been re- 
ported to be ineffective.'*' Since the effect of aspirin 
and dipyridamole on the long-term patency of pros- 
thetic grafts in man is not completely known,***^^ no 
general recommendation can be made at present. This 
problem is under active investigation. 
Drug evaluation 

Aspirin, Aspirin, a nonsteroidal anti-inflammatory 
agent, potently and irreversibly inactivates platelet cy- 
cloxygenase by aceteylation,"^ While all of aspirin's 
antithrombotic effects have been attributed to this 
blockade of thromboxane A, formation by platelets, 
there is evidence for antithrombotic effects inde- 
pendent of its inactivation of cyclooxygenase.^ 

At present there is intense interest in aspirin therapy 
for vascular disease. '"^-^ Aspirin has been shown in 
well-designed clinical trials to be beneficial in at least 
five and possibly six clinical settings relevant to car- 
diovascular disease (table 2), as follows: ( 1 ) reduction 
of thromboembolic complications associated with arti- 
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TABLE 2 

Positive clinical trials of aspirin 

Prosthetic hean valves (with anticoagulants) 

Dale et al. (1 977)"" 
TIAs 

Aspirin in TIAs (I977)'» 

Canadian Cooperative Study Group (1978)" 
Arteriovenous cannula (with platelet dysfunction) 

Harter et al. (1979)" 
Unstable angina 

Uwis et al. (1983)" *' 
Saphenous vein coronary artery bypass 

Lorenz et al. (1984^ 



ficial heart valves.*'-^' (2) prevention of stroke and 
death in patients with TIAs,'*- (3) decrease in throm- 
botic occlusion of arteriovenous silicone rubber cannu- 
lae in uremic patients undergoing hemodialysis,^ (4) 
reductions in incidence of myocardial infarction and 
cardiac death in patients with unstable angina,'^**' and 
(5) possibly a decrease in venous thrombosis in men 
after hip replacement.*" Although aspirin has recently 
also been reported to increase the patency of saphenous 
vein coronary bypass grafts,*^ this report requires con- 
firmation. 

These reported benefits of aspirin require some 
comment. First, the antithrombotic effects of aspirin in 
association with oral anticoagulant therapy in patients 
with prosthetic mitral valves*' " are evident, but this 
combination is associated with an unacceptably high 
frequency of gastrointestinal bleeding.'^ Second, the 
capacity of aspirin in low doses to reduce the throm- 
botic complications associated with arteriovenous can- 
nulae** has been shown in patients undergoing long- 
term hemodialysis, and thus with significant platelet 
dysfunction. It cannot be assumed that a similar dose 
would be antithrombotic in the absence of associated 
platelet dysfunction. Third, the pathogenetic mecha- 
nisms of TIAs and unstable angina may not be throm- 
botic but vasospastic. Thus, the benefits of aspirin in 
those clinical settings'^"" *' may reflect blockade of 
thromboxane Aj-mediated vasospasm rather than inhi- 
bition of platelet-dependent thrombus formation. 

Sulfinpyrazone. Sulfinpyrazone is a urocosuric agent 
with weak anti-inflammatory properties that is without 
a defined mechanism of antithrombotic action,^- '^-^ 
although a protective effect on reducing endothelial 
injury has been postulated. There may be positive 
antithrombotic effects of the combination of aspirin 
and sulfinpyrazone.'**^ 

Sulfinpyrazone reduces incidence of occlusion of 
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arteriovenous cannulae" and early occlusion of coro- 
nary artery saphenous vein grafts.^ Since the claimed 
benefit with respect to reducing mortality and the sec- 
ondary prevention of myocardial infarction^" re- 
mains controversial, no recommendations can be made 
regarding that possible indication. The report that it 
may also decrease thromboembolism in patients with 
substitute heart valves'^ requires confirmation. 

Dipyridamole, Dipyridamole, a coronary vasodilator 
with weak inhibitory effects on phosphodiesterase ac- 
tivity, 2* appears to increase inhibitor^ cyclic AMP 
levels in platelets by elevating blood adenosine levels 
through the blockade of adenosine uptake by red cells 
and vascular wall cells. Aspirin potentiates the an- 
tithrombotic effects of dipyridamole in the baboon by 
mechanisms independent of inactivation of platelet cy- 
clooxygenase.* 

Dipyridamole (in combination with anticoagulants) 
decreases thromboembolism in patients with artificial 
heart valves^''"**' and in combination with aspirin it has 
been shown to reduce both early and late coronary 
artery saphenous vein graft occlusion^"- ^' and preserve 
renal function in patients with membranoproliferative 
glomerulonephritis.^ The importance of dipyridamole 
in combination with aspirin remains to be established. 

Ticlopidine. Of the antiplatelet drugs currently avail- 
able for clinical investigation, ticlopidine is one of the 
most potent and has several important advantages over 
existing drugs. Ticlopidine is chemically unrelat- 
ed to other antiplatelet drugs and appears to have a 
unique, albeit unknown, mechanism of action. It is 
neither a prostaglandin synthesis inhibitor, nor a cyclic 
AMP phosphodiesterase inhibitor. There are several 
reports that indicate that ticlopidine may act on the 
platelet membrane to alter its reactivity to activating 
stimuli.'^ The broad spectrum of antiplatelet activity 
of ticlopidine and its apparently novel mechanism of 
action sets the drug apart from currently available anti- 
platelet agents. The fact that ticlopidine does not inhib- 
it prostacyclin synthesis in the arterial wall, but can 
still inhibit aggregation induced by thromboxane Aj 
and prostaglandin endoperoxide, is a theoretical ad- 
vantage over aspirin. 

A number of important well-designed multicenter 
trials are ongoing. These trials should determine the 
ultimate clinical role of ticlopidine. 
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Research in Russia on Vitamins and Atlierosclerosis 

By Ernst Simonson, M.D., and Ancel Ketb, Pn.P,. 
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TIHE EFFECTS of vitHinins on athcro- 
genesis and its clinical complications have 
•u investigated extensively in Russia during 
• pa:st 15 years. The importance of certain 
imins in the tr^^atment of eon»nary heart 
-*>ase and other manifestations of severe 
iioroscleroais seems to be generally k;rcepted. 
lice some of these views are not held in the 
dted States and other Western Countries, it 
of interest to present here a n /icw of the 
rtinent Rusaiaji literature. The n ferer.c.^ 
ed are representative rather than ta.upicie, 
a we have atteraptc*d to iru-lude t::e most 
i>orta:U studies. No attempt h v.uvda here 
-•over the corresponding Western literature. 

^•mrck ApFTMchM and Melkods 1:^ i^lassia 
>Tcveral pprodches have been u-vlu by Kus* 
tn investigators and a general i r^i-iincnt on 
»eir validity and limitations niay be useful 
iore reviewing specific results. The Russian 
.*rk 19 concerned with pharmacolojric dosages 
: usually far in excess of normal 

^^^^^^^^^^^^^^^ta. 
*lains^ perhaps, the abaenee of epidemlo- 
T studies, such as have been done elsewhere 
onaection with the diet.*-* 
^^he«evid«iiee presented for the effects of the 
^ mua comei frmn two general sources— 
I t^ipent^ on likboratory animtli, largely 

obseryaHoos on the 

^'IfW tt« iUboratorj of Pbyriologleal Hjfiensi 
^^l/>f MlaatsoU, and the llouat Slnsl Hosv 
^Il^s4p6tls, MiBBtiota. 

1^ irsBt TS(C8), Nstl nsl Inttltutet 

Ifejjiti;/ U. 8. PubUe Health Ber^ -t. Bethesdn, 



clinical course of patients with coronary heart 
disease treated with vitamins. 

The clinical studies on this subject in Rus- 
sia are subject to serious limitations. Spon- 
taneous variability in clinical status and in 
the severity and frequency of symptoms is 
notoricus in patients with coronary heart dis- 
ease. The use of these criteria, particularly 
subjective reports of angina pectoris, is difS- 
c'ul: iind lidzardous under the best of eircum- 
s::;:u:i^s. Th- doublo-Llind erperi.:\v;;t: v^th a 
p!*i::el» cji^tro). W;::::!) we now c:^i:ii.der to be 
Oi^scutiui in the evfiluation of d-:*ug therapy 
wh-re subjective ciiieriu ar^ iuvDlved, cjcS 
not sevni lo have been u^^ad in any of the 
Rusaiuii studies. 

It is not even clear that other trratment, 
including dict^y nioua^inent, was discon- 
tinued or kept absolutely constant during the 
trials with vitamins but it does appear that 
the patients knew when they were being given 
vitamin therapy. Since a large proportion o| 





it if not aurj^nilit' thaii manpeliiueal 
rejSorti'Df ftronblrtetioirof tfarrHunbs are 
foand in the literature. 

Finally, in the clinical studies on vit&mins, 
M in mott medical research in Russia, inade> 
quate attention is given to the requirements 
for ttatiatioal aha^rfiii;;;^ waa noted pre- 
▼i^^aljr.*^ * Thia ia -ii^^ji^;ihjB:!|^^ 
earned with bbjwtivi IritaHB ^ id) i^^ thoae 
ia whieh aqbjeetiy 1 criteria were in< 
VoIve4< .Tlic^igli the dets la reqi^red for sU- 
tistieal[:|uuJ}'^^^^ ah^t, it ia 

obviow tl|%i aiLoiJi^e clinical Bainpl«| 
were far tM small to yiela significance of the 
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reported subjective improvement unless really 
spectacular benefit resulted from the vitamin 
therapy. 

Electrocardiographic evidence of effects of 
^vltamin.|herapy is claimed iii some papeif bi|t 
there is 119 basis whatever to judge accepttU 
jjiijity or 9ij»|^can<i«.pf^^^^ Q^l^*ii- 
tive observaf^ns 01^ •ftme of the patienti bnt 
no measurements of electrocardiographic 
items are reported. In a minority of the re- 
ports crude frequency distributions of quali- 
tative electrocardiographic characteristics are 
given with no attempt at 8tatlr,tical evalua- 
tion. 

The most acceptable evidence of vitamin 
effects in the Russian investigations on pa- 
tients is provided by measurements of choles- 
terol and other lipids in the blood. While a 
dr;cre&3e in cliolestercl concentration in the 
blood does not necessarily mcaii clinical bene- 
fit, in general It will be cgreed that this would 
be a desirable change and th'^s- eritcrioa has 
been much used in Russia, lioti Kuii&iaa work* 
ers have used the EngilLurJl-Snurnova 
method* for the estimation cf chci^sterol in 
studies both on animals and on pitients. We 
have been unable to obtain de'^aiied data on 
the reliability and validity of this method but 
;; it seemsHto give values in the range, though 
perhaps !^ lower, that we would e«- 

not serio 





^ triiili 

liuiy fl^ the RuaaUm papers report data c« 
planna or serum *'leuiibin." It appears that 
this item is measured as Upid-aolable pboa- 
llOumis and that "lecithin" is simply l^os- 
^"j^oUpid. This measurement is widely ooasid- 
J)Hri!d 1^ M iii^^ and emphasis it fii^ 
il^bfiBentty^^ ehoIesierol/lMithift ?tti» 

l^i|Mi|ll'i^«ilt^^ valid evidanea la pr»r 
Mated J^ t^^ phoapbolipid value adds alg* 
lli^tily^ the information given by |ht 
^ V 1 inepRirement. v i v 

^^£9pehl^'B studies on the ezperlBM|taX 
sthtroaeleioair in rabbilttpa» 
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half a century"" and the seii^t' of [trioriiy 
this field is strong in Ri;.ss:a. During all \\ . 
time Anitchkov has insisted, and his opini> ■ 
is generally accepted in Russia, that these < - 
per.ime:lital lesions are true; replicas of athei .).- 
sclerosis in man. The statement is made'^ th t 
the atheroacleroeis produced in rabbits is u >t 
only similar but substantially identical "wWi 
that seen in man, especially when amall lev ;h 
of cholesterol are fed so that the developrnt i 
of the lesion h slow.' It should be notpd, bo . 
ever, that most of the Rusi-ian sf.idiL'S c 
used large dosages an:! sl.ort p^i'iodi (3 :• 
months). Recently, athcimcIeroEis has Ik 
produced in dogs by chalesttroi feeding pi is 
thiouracil in Russia, and this too is coni;! i- 
ered to becomparable to the human lesion.'"- M 
The rabbit is generally preferred to cbi ^ 
ens and dogs as the csp^-rimentai anLr^ai 
Almost all animal espi-riTnents with vitini..';^ 
have invoiveti rabbita f.;d large dot..^ of ci.o. 
Uislerol so as to produce a irymendou.'! djgri?« 
of hyperchol^teremia and marked lesions ia 
the arteries within 8 to 4 monlhs. The ex?e.-i-* 
ments on animals have been rigidly control.cj 
as a rule. 

Besides measurement of cholesterol &ud 
"lecithin," a major criterion of vitaaar. d- 
fecta on athero^lerosis in the esperiDieiil:;! 
^imal has been visual inspiScUon of the;>^vf ts, 

iMd^pr^ernd ine^^ of the lipid ex- 
tracted from the aortxu la • ta ahaeaco o' cou- 
veoieiit and accurate metii^ds, bovtv^;/?, tha 
RuMian atndies with vilaA&ins have not uti* 
tind aoeh metranmeiitfk ; \ ^ ^ ' 
li ig well frimf Mtoptj itud^ 

itTOif jMrtaTtnd that is the eorofiiry a^tefie;^ 
Nert^eleia, ha |U es^Ui^ntal studied in 
^Qiill wiUi th« TitaadM the fMUhoIogie 
asiBaiions have Iftrgei^ bdsn eoalbaed to b« 
iorla; Beceiitly, MfcsBlkov * "reported ati or 
oseleroaia in the eoronary aperies as wel a» 
in the aortas of 22 rabbits J I it b.vJ betii -hI 
cholesterol for several mo'i.at. faiarocicu t>" 



i 

y. 



St 

I 



(KTiir with lh»i fhol« Lei ul ^^ing ftlone 
t the addition of thrombin injections, pitui- 
u, or extreme exercise produceu areas of 
. rosis in the mj'ocardiuin of some rabbits. 
. le influence cf simultanoous vitamin treat- 
nt in these situations has not ^eeii reported. 
Fedoseev''' ^* reported ti^ontaneoua electro- 
!-diographic changes in dogs treated with 

; iouracil and fed massive doses of eholei- 
-oi. Athera'v^lsrr.sis both in the aorta and in 
• coronary artc.-ies, bat not infarction, was 

* ^erved in doga troBted in this way.*" 
As mectiined abov?, :,;<itistlcal t'ats of sig- 
!icano5 R'sre not made in the Russinn studio 
.1 atherosK-lerosis. We have jiupplieu these for 

i! their studies where sufficient datA were 

M^orted. 

The relationship of this vitamin, zs well as 

:.>)bably was stc<tiH ^ ^"'mn i. 

; niesterol.. Her original pubujAtion is not 
' gsaible to ua but the esgeatial reaaits were 
I rodoced by A. L. Miaanikov in ]9S4.^* The 
■ ;;elpiMoq was that vitamin A recsaiuata i 
ntl vitamin C inhibits the atherosclerosis pro. ^ 
•.tf.'ed by cholesterol fefedimg ^In another early 
i'^spef (1952) it was reported that treatment 
^;itb at^^orbleracid delays the serum oholet- 



corbie acid jrHii!^ jA>pu!ari:y iruijliiy I'.r.d In 
1956 Sedov=*- " reported thf results with lOti 
patients. They receive^i 500 to 1,000 mg. daily 
for 20 to 30 days, and the treatment was re- 
peated after an interval of 1 to 3 months. Be- 
fore the treatment 23 per cent of the patients 
were stated to have had serum cholesterol 
values over 250 mg. per 100 ml., but after the 
treatment only 2.3 per cent had values that 
high. We find the reported cholesterol change 
is highly sig:n;flcant (p < 0.0001 by chi- 
square). The cholesterol level %vas unaffected 
in the patients who initially had l:w values, 
a finding in harmony with I. A. Vi^^nik.ova's 
work in 1947." Sedov reported cMnieal im- 
provement but gave no specific data. 

According to Sedov,*' the serum cholesterol 
level falls during the first days of treatment 
with ascorbic acid and is kept at a depressed 
level with chr"sr;i; riSdication. 

A very rap'! r-s.-onse to inmvsnons as- 
corbic acid, wl?h a .t*:! in the sorii:;: cnoleirt'rol 
within a few hours, vtzq njported by Tiapina.'* 
but this was not confirmed by GrabcnkD.** 
Both Grabenko and Tispinu agreed witii the 
other Ru-^sian workers, however, taat treat- 
ment continued for several weeks or months 
lowers the blood cholesterol. The results ob- 
tained by Fedorova (quoted by Uiasnikov**) 
were less uniform, with only 60 per cent o£ 

8a Pe?-^ 



^Jjnla k^reaSOO mg. of aacbrblo acid dailj r 
'.r aaveral weeks to patients with coronMry 
,.«ir t_dlseaa«' itnd reported a substantial cle - 
^ Mte in the icrom eholesterol concentration, 
-i. amh aa 160 mg. per 100 ml. in one patient. 
^^41954) JL L. ¥Uanniov« reported that 

thaJgrperoholeaUremla 
i^^fikml^&d rabUtai The daU are in- 
tQji|ig« whether the difference was 
mi^l^jijjl^^ LoT^ffina^ and Sinit- 
^f^^^iiitff^)^ higli^^lfato^^riabllitjr 

treatasnt of pstienta with coronary 
diae&SQ by iuiraveuoua aolu;i:>a of as- 



- eKl^pNl k ob^ liWlmlf 
administration of ascorbic acid, and evon then 
complete correction of hypsrcholssteremia 
may not be poesib'.d. Mksnikoi^' r^Mrted 
Tiapina's flciizgs of an inere&^ in the fecal 
choleitend ezoretica ia.pnraiuj with tha^4»«- 
ereesa in Uie blood, but the det^te bl eb(unieal , 
analjrtia were not given and no Judgimt il 
poMible of what w aetuaU^f 
the facta. -. 

Lobm** found that daily^travenoiia ad- 
miniatration of 1,003 mg. of i^rbic acid for 
10 days produesd a dacrtjaae fa tha bete and 
MitoortSiir m*iae^aIljnSr^ip^ 
SS5f35 patii'its. Tha respoaders were at4ted 



to be la ar: 
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the 17 r. fraetory |)atienta^|E.fe described as 
being in a more advanced phase. 

There are some discrepancies in the reports 
of clinical benefits. Variousf studies report 
subjective improvement in feeling and wprk 
capacity jpth n speei^o d&ta on controls. 
Loboyai9 r^|^|^e4 tliai aoid improved 

the Wbrk %gfycit; withpt^ in the se- 

verity or fluency of ancclna. Podorova (re- 
ported by Miasnikov^') foand fewer anginal 
attacks in patients on ascorbic acid therapy. 

Ascorbic acid is recommended as an auxil- 
iary in the treatment of patients with coro- 
nary artt-iry disease by such ieuding Russian 
cardiologists {:s Miasuikov," ll'in- 
skii,'- and Rys.s.=^ The daily dwj^fXQ advised is 
500 to 1,000 mg. orally cr 300 to 5C0 n:g. intra- 
venously (in glucose or phyaiolo^ic saline so- 
lution). With the intravenvvos tt^Tr.?y the 
reeoramendation is a .vries of 20 to 30 daily 
injections to be repeat€Ki at intervals of 2 to 3 
ncnths. A favorable fr4»tur?^ is srtated to ho 
that in the do&:S used ascorbic acid does not 
a?*ct blood coagulation.**' '5 

Miasnikov," writing in 1960, with the au- 
thority of a Member of the Academy c! Medi- 
cal Sciences and Director of the Institute of 
Eiptvitrirntal Therapeutics in Moscow, states, 
"Presently, ascorbic aqid is widely used for 
prevention and therapy of atheroeeleroeis." 

»vidUig aoj 



rosis has n<!^^rrn reported to be a prnnnii 
feature in persons suffering from vitamin > 
deficiency.^*"*" 

When one of us (A. K.) returned froi i 
Russia in 1956 with the information about t1 i 
enthusiasm there about ascorbic acid, full • 
controlled eiperiments were initiated wn \ 
patients at a Minnesota Stato "Hotipitol 7i i 
rigidly fixed diets with and withoui ihe a dn"^ 
tion of l.n nfi rt\q. of «i«nftrhi<» acid aaiivTi 
alternatinff periods of 3 to 4 weekg at i 
tini«.'*l Though the first trial suggestea li ? 
possibiiity of a slight effect on the eerum ch 
l<*sterol concentration, more careful ana'y: 
and repetitions with various base diets f&il< ! 
to show any indication of a statistically si::- 
nificant effect, at average cholesterol levels 
between 160 and 200 my. per cent, dspenderft 
on the fata in the diet. This uocs not nc-!es- 
.«tf»r:iy cor.U-adict Sedov's nrsuUs,** who lonM 
a decrease of cholesterol only at initial ier^U 
over 200 wgr- peJ" cent. This Ireatmeut h&B v.. \, 
sti far as we ki;ow, been applied in the Wex- 
em World to patients with coronary heart 
disease. 




In I. A. Miasnikova's early experimenti 
with vitamin A it was reported tbat athf]> 
genesis in rabbits fed cholesterol is promoted 
by the administration of vitamin A. In the 



of ij^^bie acid aa atherogenesis can be in- 
: eombiaAtiqoi with vitamin P, bnt 
and data are not provided. : 

a ieid iBjlMbiti liypereholest^reai* 
lerbaii) it mif^t be 

iroiild W promoted bqr :i| 
^IJtMiia Cf in ^ diet Tlfem 

"^^^iibiMdm^ :^ paper wm'WWmS'^- p-M^ ^ ' 
kr iu, iUted that leorbntie ji^tieuta ^^l^l^lrf^^^ that t]iM|«ffect of vitamin IH^ ir 

If W^itB oal£ii iiipeet 1utYTl>eeo l^e ifne^ m Biuiria to m t||f|vorable. Rr^TT 
iHyated In Hoasia and the icfonaatim^^^ jeeeeivlng 200 mj. o! oMorterol in tho c r v 
In the Westara iit«ratur«.ai^}iero^lf ^.^ d^^^ ftir 90 days shotrcd in.ir»?i.'?-?3 r^X) o 



>rbie aeid (^intent of thde diet, 
he states that the inhibiting effect 





and iaWlataif (IdM)^^^^ the miM«<^^ 
Miasiiikov'* states that vittxin A r.iay f -* 
disregarded in T2^:^7d ts) proYentiaa or treiii- 
meat of patlt5i:t« wiili atLeroeeleroaU. Bysi^ 
holds that th ore is a complex rtlatiw^ip be^ 
IfMn vitamin A fiid eliole$terp| metaMism. 
it k saaoitid t^^ mi^T 
be ||odt|(td by 

iJNinit oifdimiBirtUi^ hvn the 




' l»<*r cenl Wi ih- serum f}iulcs'J^../fevel and 
iJe 2 to grade 3 atherodclcroiiia ia the aor- 
. The addition of 100,00U units of vitamin 
(0,23 mg. of crystalline calciferol) to the 
i: iy diet produced an average increasa of 
0 ^ per cent ii; the serum cholesterol and 
.11 !it of the rabbits exhibited grade 4 athero- 
.liroaU the\ aorta (Bavjna^*). We have 
e a'i9nable to find more recent reports in the 
li^ian literature, but restriction cf vitamin 
r is generally recommended to patients with 
onary heart disease."* 

A.-ooorttisig to MiHanikov-" a lurgt series* of 
:(!ieH in the Institute cf Expcrimeutal 
^M'rapeutics in Moscow oa cholesterol^fed 
!>bita aad on pa:i?nt8 with coronary heart 
-case revealed no ef?ects of thiamine admin- 
ation. In peripheral arteriosclei jkIs, how- 
r, Qordoii*' has repcrtcJ ^hirq i!..prove- 
•tU after thiumlue tri-iirr:oi::. for savcril 
lit ha as indicated ly an inmnuse in the skin 

51.VS5,** after a thorough review of the lit- 
..iure, recoinmends administr&tiou of tbia- 
Me aa.a part of the "complex therapy of 
runic bv;art failure," mainly beca ise of the 
iilta of studies by Krj'zhanorskaia.^^ 

.lubpvleva** reported that the administra- 



;»t)..:i9£t acid Ip eholesterol-f cd rab- 




j^^prai ' anc^$lnn,«v in 
5 > dnd 1957, it has beeii W9II known in the 
>-l«rn worid that maasive dosos of nicotinin 
hI (end to depress the aeru n cholesterol 
' e| li^ man and in aone but not all species of 
->irudk AV.pira^ ulcotinio acid, in oral 
^£pf liOddi to 2,000 mg. daily, it widely 
«^ In tho Unitad States to reduce the lerum 
^il^rpf level in patients and in persona 
^l^l^^^plalnts but who have marked by- 

I^IqmU, «i(nieal benefit was reported by 
^lisiif** and by RatseratjL^i fur patient* 
^^oro&arj- heart disease wWieeeived from 
^jlpl m^. of nicotiaie acid four to six times 

'%ii:iUts«T et a]. iUtei that this tr&itment 



may prevent a i«ial elertrocariliographic 
responses to exercise. 

Soibel^** injected subcutaneously 5 to 10 ml. 
of an 0.86 per cent solution of nicotinic acid 
(43 to 172 mg. daily) in addition to an oral 
dose of lUO mg. This regimen was maintained 
for several weelvs with 125 patients suffering 
fr<Mn coronary insufficiency, 75 of whom re- 
ported significant subjective improvement, 36 
moderate improvement, and only 10 reported 
. little benefit. From serial electrocardiograms 
it was judged that 62 patients were consider- 
ably improve<l» 39 had a nioierate improve, 
nient, the iiunrovenieni v'Z's Utile in 17, arid 
only six patients F.hcwed no eh .uge. The im- 
provements" were mainly in reduction in S-T 
depression ; T-wave inversion and arrhythmias 
were less affected. Serum cholesterol was not 
n port^i bi:t it was stated that the prothrom- 
bin time ;v:.,s ir.urea:'^ in some patients. 

In the Radian literature up to the time of 
wi-iiin;? this review (March 1961) massive 
d^>ftaiit.- Li nicotinic acid as used in the United 
Stales has not been studied, and it is obvious 
that treatment with nicotinic acid is consid- 
ered to in the experimental stage. It is not 
generally recommended as a part of the treat- 
meiit of patients with the clinical complica- 
tions of atherosjlerosis* 

>7riflextof (Vltacdn BQ 
Tho development oi arterial ledonsy <i^pi 





diets grossly deficient in pyridozine (Bhine* 
hart and Greenlcrg) " Su^^^ons that tliis 
may have some b^arln^ on human ith^rt^ne- 
flii have been discounted by almost {tfr|^rkex9 
in the West. No marked fffects were fb«^ 
Mood eboloiterol iq: pjtf4<%xi^ 
4ogt w varioos •p^fei'lit^ 
iertl administration of 29 m^lW^P^ 
daily to rabbits didi not al^^^ 
leiterol level. lUeently^ij^?^^ 
Jl^pderate decreaset of serum eh^^^ the 
rnajf^rity 13 ^ien4e^^^il2i cci^^az^^i^arti^: 
disease who reeeivvxl intravenoussnififiiiMToF 
60 to 200 mg. of pjrridoxiae. 
There ha4 jl^een little interest in Eussia*bn 



this subject, judging from tffc' literature, and 
it is not considered in the treatment of pa- 
tients with coronary heart di^ane. 



iiiuieste 



\ Considerable interes|. in the effect' )^ ylM^ 
min Bi2 on athero8cl|ji:f|ei8 baa dey^^jpC)^ fp- 
cently in Rnaaia. t\4^||BkuM gave 2&fiinna 
of vitemin B|, diiijrJlSr^ JQ dayi |o each of 
18 patients with coronary' heart diaeaae and 
reported an avera^ decrease of 23 mg. per 
100 ml. in the serum cholesterol concentration, 
associated with a small decrease in the beta 
lipoproteins in the serum. The effect was 
stated to be enhanced when choline was given 
simultaneously. Motovilova^ injected larger 
doses (50 gamma daily) for 10 days in 40 
patients, and obtained an averai^o fall of 18 
mg. of cholesterol per 100 ml. of serum. We 
have analyzed the data statiatically and find 
this sma'il change is sigrniflcaat (p = 0.003). 

The effect in liotovilova's patients was 
stated to be maintained for 2 nionths and to 
be accompanied by reduced frequency and 
severity of angina "in the majority" of the 
patienta. Further it is stated that the electro- 
cardiogram improved in some patients and 
became "normal" in flve of them. Specific 
detiMled data were not* given on the clinical 

^piiiia^ ;pi^vid$d a treatment ppiiiisUn| 



^ with coronary heart diaeaae, an^na pee- 
^^is disappeared in 26, and 29 patients 
iiii^ed a decrease in the lenun eholeatarol 
'^jl^ yhieh averaged 62 mg. per 100 ml. In 
^^Mt i^enti.^^^ F^^ ^tienta had increaaetl 

^^id ihere wai ni ehiPee Jn three pallfjili, 
ri^lMeiill^iipi^ the diitrihn^ 

I, i.e., the greaiw 
l|reap {■ •tatlstieally iignifl- 
jKf we?|' jaade m t<»tqi^(5frp^? 

'^tanin Bit separately, 
ihe vmaOr^ gr rabhlU fea 800 

m^^'ot ehQietterol per Kf . daily waa itudied 
yjj Ijpuitova,'''^ who reporUd reduced hy* 
glHireholesteremia and deUyad atherofeaesia. 




When the climesterol feeding wtus discounn;!, 
after 105 days, the regressive changes wi i 
followed with two groups of nine rabbits eu« : 
roughly matched in regard to serum chole 
terol level.** The serum cholesterol concentr; 
t|on in the control group fe^lrpm 787 to 28 
mg. per 100 ml. in 112 da^ while the vain 
in the group receiving vitamin Bis fell frof 
740 to 142 mg. per 100 ml. Individual dat 
and statistical analysis are not reported bu 
it seems probable that there was a signifi^on 
diiTeren'w-e between the two groups in the r' 
gressiou of hypercholesteremia. 

Iguatcva^^ made planimetric measurement 
of the areaa of the legions in the aortas stainci. 
with Sudan III and examined sections of tli- 
walls microscopically from which it waa con 
cioded that the sevarity of the atheroaclcrc3i% 
v.'as co.ns'tlerzLly jpcLtur in the control ral» 
bits than in lie rabbiu'i treated with vitamin 

On lha basis cf these results, Miasnikov^ 
recommends :he use of vitamin B12 in a doaai?e 
cf 0.6 r:g. every second day for 2 to 4 weeks 
for prevention and treatment of atharoeclero. 
sis, though ha indicates that clinical experi- 
ence is aa yet too limited for eonelosive eval- 
uation. Motovilora^ found the prothrombin 
content of the blood InorMsed io It eat of 
S3 payttAta treated with vitamin Bu. 3tatiatir 

' eiiit. I^78uiif ' 

mokt with vitamla Bit would be qneetionahU 
unle» . oom^ed, with antlooagt^i treat- 
ment ."-Jg:^?; 

If Riusiaa literature 09 trfMtme&t of 
ita with atheMeeleroiIi ehaline mj»i^^£^ 

Veet era jHy|iM^M*fa Vf^^ ^^ 

^l^nTiSnaSF^^ 

'iatimssulaf taj^ emTia^^ Bu - 
I vMks la' r A patlMtt vKUl 
««w«Ms4 the M w 4 sfc olMtw tf by iriwriO P*' " 
oa tha avania. Ws iauA tU 4ia*rit>aUsa of If 
smMd OekctoN} to «» of. 18 patiwls itatUti. lij 
■tgYuSc:;.^!. CUacca «i blcod j^s yiil i H qp oonmj Is 
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titio iiiiM-«t|iv AiM<({riliitir tu 
wlil<>«|)ivttii. It HppeAni lIMy. tbAt imtt^ 
lUi'iU wlih vltnniln B|b will ruaelve noeeplmuM'. 
It U inirlous, however, thftt roawlve dowiwc 
wjtU nlootlnlfi ftold, ourrenUjr w populftr In . 

the United |ti»teirhi^ «i#lie?« 9^^^ MM!? / 
.^tpntlpn In RumU. 

Ti« possible meohwiipms Involvwl In flip 
reported eflPeets of the vitimlni are diseiiswd 
at lenfth by RumIw; authors but a prowntM' 
tion of these eenBidpphllonii; mmc quite spwu- 
Utlve, would require fflp more K;,»aj>e Umn h 
appropriate to a rpvif w iJsvote<1 to tho l>>»»ii' 
dlnieal and espefi;*r.^ut*J r« pi>Pt». Obvi-.u^ly, 
the r&porU r^vlcwevi here rcaul'-i? c areful eon- 
sideratlon. Ii*petltion of some of the smdl««i*. 
with more attention Ui eontroli aad statltlloal 
onaiysis would be easentlal for crlil; »l evalua- 
tloB.. Tj;:- jreAt (-ontrlbutloj^,? of ihe plnni'tirlng 
work ill Russia on «thprt>»« !i rn<ii» are obviori* 
to all, and wa irsay he sure that valuable rt»- 
Bpsrrh will ccst'nue in that couRf ry. 
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Notice 



This book is intended as a reference volume only, not as a niedical 
manual or a guide to self-treatment. If you suspect that you have a 
medical problem, we urge you to seek competent medical help. Keep m 
mind that nutritional needs vary from person to person, dependmg on 
ace, sex. health status, and total diet. Information here is intended to help 
you make informed decisions about your diet, not to subsUtute for any 
treatment that may have been prescribed by your physician. 
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James's case illustrates two very important points: First, that 
vitamin A overdose can be present with only a few of its typical 
symptoms — in James's case, those of excessive pressure in the 
brain. He had none of the other classic symptoms, such as skin 
changes, fatigue, or nausea. 

The other important point bears repeating: A few individuals 
may succumb to vitamin A overdose at levels far below those 
needed to cause symptoms in most people. James was taking 
10,000 to 20,000 1.U. per day—the lowest dose I have found to be 
associated with signs of overdose in people age 18 or older. The 
vast majority of cases on record involve larger doses — often many 
times larger. Perhaps James's diet provided an unusual level of 
vitamin A, so that the additional 10.000 to 20,000 I.U. from his 
supplement brought his total intake into the danger zone. But if 
not, James was simply highly sensitive to vitamin A. The possibil- 
ity that a few will overdose on amounts that will not harm most 
always will exist. 

Let's look now at more typical cases of vitamin A overdose in 
adults. 



Recommended Dietary Allowances 



for Vitamin A 




Group/Age 


I.U. 


R.E.* 


Infants 0-6 mon. 


1,400 


420 


Infants 6-12 mon. 


2.000 


400 


Children 1-3 yr. 


2,000 


400 


Children 4-6 yr. 


2,500 


500 


Children 7-10 yr. 


3,300 


700 


Males 11-51+ yr. 


5,000 


1,000 


Females 11-51+ yr. 


4.000 


800 


Pregnant and nursing 






women 


5,000 


1,000 



Note: The U.S. RDA for vitamin A is 5,000 lU. 

•Retinol Equivalents, another way of measuring vitamin A. 
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will be well tolerated by many. While 200 to 400 mg. will probably 
cause no problems for some, I feel that such levels call for regular 
follow-up by your doctor. 

At 500 mg. and higher, of course, there is a risk of toxicity to 
some people, and a very high risk at doses in the thousands of 
milligrams. Keep in mind that the risk is not just of a medical 
problem, but of one that may disable severely and require many 
months for recovery. • 

It is precisely this long recovery period that concerns me 
greatly. None of the other vitamins that we have talked about so 
far have been linked to symptoms that take so long to subside. 
There's also the fact that permanent damage has not been com- 
pletely ruled out in some of the victims who had been taking 2,000 
mg. or more. 



Recommended Dietary Allowances 
for Vitamin Be 



Group/Age 


Mg. 


Infants 0-6 mon. 


0.3 


Infants 6-12 mon. 


0.6 


Children 1-3 yr. 


0.9 


Children 4-6 yr. 


1.3 


Children 7-10 yr. 


1.6 


Males 11-14 yr. 


1.8 


Males 15-18 yr. 


2.0 


Males 19-50 yr. 


2.2 


Males 51+ yr. 


2.2 


Females 11-14 yr. 


1.8 


Females 15-50 yr. 


2.0 


Females 51+ yr. 


2.0 


Pregnant women 


2.4-2.6 


Nursing women 


2.3-2.5 



Note: The U.S. RDA for vitamin B, is 2 mg. 
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Recommended Dietary Allowances 
for Vitamin C 

Listed below are the RDA for vitamin C set by the 
National Academy of Sciences* Food and Nutrition Board. As 
you may know, many scoff at these allowances, which are 
based on traditional roles such as preventing the deficiency 
disease scurvy. Newer roles for vitamin C— such as its role in 
cancer prevention — ^have yet to be considered in formulating 
the allowances. 

Because I am convinced that vitamin C plays an impor- 
tant role in cancer prevention, I consider these allowances 
too low. Yet in 1985, scientists on the RDA committee sought 
to lower them further on grounds that the RDA should only 
reflect levels needed to prevent nutritional deficiency dis- 
eases. An uproar broke out, and the president of the National 
Academy of Sciences chose not to release their proposed 
report. He instead formed a new committee charged with 
applying broader issues in setting the recommended allow- 
ances. 

Whether this new group will raise the allowances in 



iron a problem nutrient in the United States, mostly for women of 
childbearing age who lose iron each month during menstruation. 
Adding to the concern was the fact that some of these women also 
consume diets notoriously low in iron. As a result, vitamin manu- 
facturers began offering multiple vitamins that also contain iron, 
and supplements containing only iron became widely available. 

Putting a nutrient into the body is one thing, but having it 
absorbed is another. That is where vitamin C lends a hand. It 
enhances iron absorption — an important accomplishment fDr two 
reasons. First, the body absorbs only a small fraction of the iron 
taken in. Second, despite nutritionists' best efforts in trying to sell 
us on the importance of the mineral, some people still take in too 
little iron. So it only makes sense then that the next best thing to an 
adequate iron intake is something to enhance absorption of what- 
ever iron is available. However, it's not good sense for all people. 



Vitamin C 203 



their upcoming RDA report, one can only guess. I do think, 
however, that we will see a major change in attitudes about 
vitamin C within a decade. Meanwhile, surveys have found, 
as have I, that many people are choosing to exceed the RDA 
in their supplement program. 



Group/Age 


Mg. 


Infants 0>12 mon. 


35 


Children 1-10 yr. 


45 


Males 11-14 yr. 


50 


Males 15+ yr. 


60 


Females 11-14 yr. 


50 


Females 15+ yr. 


60 


Pregnant women 


80 


Nursing women 


100 



Note: The U.S. RDA for vitamin C is 60 mg. 



If nutrition has a single case where one man's meat is another 
man's poison, this is it While most of us can put vitamin C's iron- 
enhancing effects to good use, some people need to avoid it. They 
already have too much iron in their bodies, an excess that can 
cause serious health problems and even death. Their condition is 
called hemochromatosis, or simply iron overload, and it runs in 
the family. 

Needless to say, if you have hemochromatosis, you should be 
avoiding vitamin C supplements unless prescribed by your doc- 
tor. You probably have been told as much already. In fact, if one of 
your relatives has hemochromatosis, you should be tested before 
taking high doses of vitamin C. An odd bronze pigment or discol- 
oration of the skin is a common symptom, and cirrhosis of the liver 
and disease of the heart muscle are sometimes found upon physi- 
cal examination if the condition has progressed. 
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The RDA and Vitamin E: 
Clearing the Confusion 

If you are taking vitamin E supplements, you are familiar 
with the term "International Unit" or LU. as a measure of 
supplement potency. I think of vitamin E in those terms, too. 

But the official RDA for vitamin E are issued in a differ- 
ent language. Rather than use the familiar I.U., the scientists 
in charge use mg. The reasoning is complex. 

Even more complex, though, is converting mg. of vita- 
min E to I.U. That's because vitamin E comes in many forms 
that can differ in the amount of I.U. per mg. More complica- 
tions. 

If you think of vitamin E in terms of one common form 
found in supplements, d 1-alpha-tocopherol acetate, your 
worries are over. A mg. of vitamin E is basically equivalent to 
an I.U. of that, so you can simply think of the numbers below 
in I.U. instead of mg. 

For the trivia seeker, here is how some other common 
forms of vitamin E translate from mg. to I.U.: 

• Synthetic free d 1-alpha-tocopherol (not acetate) has 1.1 1.U. 
per mg. 

• Naturally occurring alpha-tocopherol and d-alpha-tocoph- 
erol have 1.49 1.U. per mg. 



levels of a substance called creatine kinase in the blood. They also 
had excessive levels of creatinine in the urine. Creatinine, which 
is made from creatine, is an end product of muscle metabolism. 
Coupled with the complaints of fatigue and weakness, Dr. Briggs 
suspected his findings meant the beginning of "some degree of 
damage to skeletal muscles." Fortunately, these laboratory tests 
returned to normal within a week after stopping supplemental 
vitamin E. 

Six of Dr. Briggs's participants, however, remained normal 
throughout the study. They had no complaints while on vitamin E 
and a wide range of laboratory tests yielded normal readings for 
them. One can only conclude that sensitivity to vitamin E varies. 
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• Alpha-tocopherol acetate or d-alpha-tocopherol acetate 
have 1.36 1.U. per mg. 

Now for those RDAs. As you can see, they pale in 
comparison to the vitamin E supplements we commonly 
take. And of course, the role of vitamin E in cancer preven- 
tion was not considered in formulating the allowances in 
1980. 



Group/Age Mg. 

Infants 0-6 mon. 3 

Infants 6-12 mon. 4 

Children 1-3 yr. 5 

Children 4-6 yr. 6 

Children 7-10 yr. 7 

Males 11-14 yr. 8 

Males 15+ yr. 10 

Females 11+ yr. 8 

Pregnant women 10 

Nursing women 11 



Note: The U.S. RDA for vitamin E is 30 LU. 



NO FATIGUE HERE 

You have heard the advocates of the fatigue theory. Now let's 
give two of the skeptics a turn. 

Samuel Ayres,Jr.,M.D.,andhispartnerRichardMihan,M.D., 
who have pioneered the successful use of vitamin E in trouble- 
«)me skin disorders, replied, "We have administered therapeutic 
doses of vitamin E in the range of 400 to 1,600 lU. daily to 
hundreds of patients, including ourselves and several members of 
our office staff, without observing a single case of muscular weak- 
ness or fatigue." 

W. M. Toone, M.D., of Victoria's Veterans' Hospital, who also 
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envise normal. Niacin therapy was discontinued, and 
during the next tivo u^eeks tiie jaundice deepened. 

The patient was transferred to a general hospital. 
After anotiier ten days of increasing jaundice, farther 
recovery was uneventful, with gradual disappearance of 
jaundice during the next several months. 

A. Arthur Sugerman, M.D., and Charles G. Clark, M.D., the 
doctors who treated this man, underscored that his jaundice 
began to lessen within a month of stopping the niacin. But they 
conclude, "This case was alarming, however, in that the jaundice 
became more severe in the three weeks following discontinuation 



Recommended Dietary Allowances 
for Niacin 



Group/Age 


Mg.* 


Infants 0-6 mon. 


6 


Infants 6-12 mon. 


8 


Children 1-3 yr. 


9 


Children 4-6 yr. 


11 


Children 7-10 yr. 


16 


Males 11-18 yr. 


18 


Males 19-22 yr. 


19 


Males 23-50 yr. 


18 


Males 51+ yr. 


16 


Females 11-14 yr. 


15 


Females 15-22 yr. 


14 


Females 23-50 yr. 


13 


Females 51+ yr. 


13 


Pregnant women 


15-16 


Nursing women 


18-19 



Note: The U.S. RDA for niacin is 20 mg. 

*60 mg. of the amino acid tryptophan can be substituted for 1 mg. of niacin. 
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"Safe and Adequate" Intakes 
for Selenium 

Until 1980, a nutrient either had an RDA or it didn't 
Many mmerals had attained status as essential nutrients but 
the Committee on Dietary Allowances insisted that informa- 
tion was insufficient to set RDAs for them. 

Eventually, a compromise emerged: the "safe and ade- 
quate range. In theory, or according to the committee, these 
ranges fuUy meet our needs without exceeding safe limits It 
sounds as though the recommendations have been based on 
research designed to determine optimal intakes. 

In some cases, I beUeve this to be so. The sodium range 
tor mstance. clearly rests on research into the health effects 
ot sodium. I cannot convince myself that the selenium 
range--50-200 meg. for adults-was developed in a similar 
way It IS obvious that many individuals can tolerate intakes 

paterthaii200mcg. (and also likelythathigherintakes may 
be benefiaal). I beUeve that the "safe and adequate" range 
represente Httle but the current range of American intakes 
expressed in round numbers. 

That's my opinion, of course. Most nutritionists stHl toe 
the 200 meg. maximum line. However, I doubt that this limit 
IS based on hard facts. At any rate, here are the "safe and 
adequate ranges set by the Committee on Dietary AUow- 
ances in 1980. 



Group/ Age 

Infants 0-6 mon. 
Infants 6-12 mon. 
Children 1-3 yr. 
Children 4-6 yr. 
Children 7-10 yr. 
Males 11+ yr. 
Females 11+ yr. 



Meg. 

10-40 

20-60 

20-80 

30-120 

50-200 

50-200 

50-200 



418 Minerals 



Recommended Dietary Allowances 

for Zinc 



Group/Age 


Mg. 


Infants 0-6 mon. 


3 


Infants 6-12 mon. 


5 


Children 1-10 yr. 


10 


Males 11+ yr. 


15 


Females 11+ yr. 


15 


Pregnant women 


20 


Nursing women 


25 



Note: The U.S. RDA for zinc, designed solely for nutrition labelino our- 
poses, ia 15 mg. 



declining copper nutrition. It was obvious that high intakes of zinc 
could inhibit copper absorption in healthy people, too. 

Meanwhile, another storm was approaching. It was one that 
would require decades— not just a year or two— to do its damage. 
But it was not one to be taken lighdy, for at stake was America's 
number one killer: heart disease. 

MORE SUBTLE TROUBLE 

I am sure you remember the headlines of a decade ago 
heralding the discovery of "good cholesterol" in the blood. Who 
coined the term "good cholesterol." I don't know, but given its real 
name— high-density Hpoprotein-cholesterol— I can see why. In 
research circles, the term HDL-cholesterol was adopted for sim- 
plicity, and study after study found those who had higher levels of 
it were less Ukely to succumb to heart disease. 

Overjoyed to find a protective factor rather than a harmful 
one, researchers sought for ways to increase its presence. In the 
process, they also discovered factors that worked against HDL- 
cholesterol, causing blood levels to fall. Among the villains was a 
high intake of supplemental zinc. 
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Recommended Dietary Allowances 

fiDrlron 



Group/Age 


Mg. 


Infants 0-6 mon. 


10 


Infants 6-12 mon. 


15 


Children 1-3 yr. 


15 


Children 4-10 yr. 


10 


Males 11-18 yr. 


18 


Males 19+ yr. 


10 


Females 11-50 yr. 


18 


Females 51+ yr. 


10 


Pregnant and nursing 




women 


30-60* 



Note: The U.S. RDA for iron is 18 mg. The U.S. RDA is designed solely for 
nutrition labeling purposes. If you are an adult male or a woman older than 
50, your allowance is just a little over half of the U.S. RDA. Therefore, a 
serving of food, a meal, or a daily diet that contains 50 percent of the US. 
RDA almost meets the recommended allowance for your sex and age 
group. 

•According to the Committee on Dietary Allowances, "The increased 
requirement [for iron] during pregnancy cannot be met by the iron content 
of habitual American diets nor by the existing iron stores of many women; 
therefore, the use of 30-60 mg. of supplemental iron is recommended." 
The Committee found that iron needs during nursing do not differ much 
from the needs of nonpregnant women, but recommends continued sup- 
plementation of mothers for two to three months after giving birth. This 
measure is favored to replace any losses in iron stores that may have 
occurred during the pregnancy. 



in treatment will accomplish much less if medical attention is 
delayed too long. 

Even when treatment fully succeeds, however, the experi- 
ence is a traumatic one. Clearly, the ultimate success is preven- 
tion. This goal can be realized simply by keeping iron supplements 
out of children's reach. If you no longer take the iron tablets 
prescribed during your pregnancy, consider discarding them. 



468 Minerals 



"Safe and Adequate" Intakes for Copper 

Although there are no RDA for copper, the Committee 
on Dietary Allowances of the National Research Council set 
these "safe and adequate" allowances in 1980. 



Group/Age Mg. 



Infants 0-6 mon. 0.5-0.7 

Infants 6-12 mon. 0.7-1.0 

Children 1-3 yr. 1.0-1.5 

Children 4-6 yr. 1.5-2.0 

Children 7-10 yr. 2.0-2.5 

Males 11+ yr. 2.0-3.0 

Females 11+ yr. 2.0-3.0 



Note: There is no U.S. RDA for copper. 



milligrams (mg.) daily. Higher-potency supplements are probably 
not marketed because of serious reactions that occiured years ago 
when copper sulfate was used medically to induce vomiting. 

As for safe amounts, the Committee on Dietary Allowances 
states that, "It can be assumed that an occasional intake of up to 10 
mg. is safe for human adults. However, in order to include an extra 
margin of safety, it is recommended that the copper intake in 
adults over extended periods of time be in the range of 2-3 mg./ 
day." 

Since 1966, most American diets haye provided less than 1.3 
mg. of copper daily. Though combining the 3 mg. provided by 
some supplements with such a dietary intake would exceed &e 
limit set by the RDA committee, such a total intake is unlikely to 
be unsafe. As acknowledged by the committee, a group of experts 
convened by the Food and Agriculture Organization/World 
Health Organization came up with a very different estimate. In 
1971, this group calculated upper limits to be about 0.23 mg. per 
pound of body weight. In other words, this estimate puts the 
tolerable limit for a 100-pound individual at 23 mg. I am not 
comfortable with an intake this high, however. 



Magnesium 277 



generally is a safe mineral as long as the kidneys are working up to 
par. That is reassuring indeed. On the other hand, the effective- 
ness of these organs can decline with age, without our realizinjg it 
This makes me wary of putting the stamp of approval on unlimited 
doses of magnesium. 

Second, as best as I can determine, there are no cases on 
record of magnesium toxicity caused by a supplement That 
makes it almost impossible to set an upper limit for safety, for it 
would not derive from any experience with magnesium supple- 
ments. The only facts to go on come from the antacids containing 
magnesium, and even here there is far too little experience for 
sound judgment The lowest level on record as causing harm in an 
individual with presumably healthy kidneys amounted to about 
1,700 mg. daily of extra magnesium. Of course, George's case may 
have been a fluke. He may have had some hidden kidney prob- 
lems after all. However, those who use magnesium-containing 



Recommended Dietary Allowances 
for Magnesium 



Group/Age 



Mg. 



Infants 0-6 mon. 
Infants 6-12 mon. 
Children 1-3 yr. 
Children 4-6 yr. 
Children 7-10 yr. 
Males 11-14 yr. 
Males 15-18 yr. 
Males 19-1- yr. 



Females 11+ yr. 



50 
70 
150 
200 
250 
350 
400 
350 
300 



Pregnant and nursing 



450 



women 



Note: The U.S. RDA for magnesium is 400 mg. 



466 Minerals 



the disease and his pains relented after he stopped taking the 
supplements. 

• Poor absorption of chromium may account for the low potential 
for toxicity. Average absorption is estimated to be no more than 2 
percent of intake. 

• While no toxic effects are known from safe forms of chromium, 
lack of experience with high doses may account for the dean 
record. The safest approach is to limit chromium intake to 200 
micrograms (meg.) daily— a level that has been tested without 
signs of toxicity. The Committee on Dietary Allowances notes that 
"the safety of 200 meg. has been established in long-term supple- 
mentation trials in human subjects receiving 150 meg. /day in 
addition to the dietary intake." 

hi making this conclusion, the committee obviously assumes 
that the diet provides no more than 50 meg. This is a fair assump- 
tion for the average diet, though some will provide more. None- 
theless, the 150 meg. supplement is likely to be safe for a healthy 
adult ^ 



Chromium— "Safe and Adequate" 

Although there are no RDA for chromium, the Commit- 
tee on Dietary Allowances of the National Research Council 
set these "safe and adequate" allowances in 1980. 



Group/Age 


Mqg. 


Infants 0-6 mon. 


10-40 


Infants 7-12 mon. 


20-60 


Children 1-3 yr. 


20-80 


Children 4-6 yr. 


30-120 


Children 7-10 yr. 


50-200 


Males 11+ yr. 


50-200 


Females 11+ yr. 


50-200 



Note: There is no U.S. RDA fiar chromium. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In r Application of 

JEFFRY W. KREAMER 

Serial No. 08/071,052 
Filed June 4, 1993 
Fort ASPIRIN AND VITAMIN 
AND/OR TRACE ELEMENT 
COMPOSITIONS FOR THE 
PREVENTION AND TREATMENT 
OF VASCULAR DISEASE 



Group Art Unit 1205 
Examiner: T. Criarea 



Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

DECLARATION UNDER 37 C.F.R. §1.132 

Dear Sir: 

1, Larry H. Hollier, M.D., declare as follows: 

1. I received my bachelor of science degree in 1964 from 
Louisiana State University, and my medical degree in 1968 from 
Louisiana State University School of Medicine. My internship and 
residency were at Charity Hospital of Louisiana in New Orleans, 
Louisiana. 

2. I have received certification in general vascular sur- 
gery in 1983 and 1991, and have been certified by the American 
Board of Surgery in 1976 and 1987. 

3. I have been a fellow of the American College of Sur- 
geons since 1977 and a fellow in the American College of Cardiol- 
ogy since 1981. 



4. I have been a member of th International Society for 
Cardiovascular Surgery elnce 1989 , and a member of the American 
Surgical Association since 1990. 

5. I have been a member of the American College of Physi- 
cian Inventors since 1992/ and a member of the American Heart 
Association, Council on Cardiothoracic and Vascular Surgery since 
1992. 

6. I have published, either alone or in conjunction with 
others, over 200 articles addressing topics relating to vascular 
medicine. 

7. From 1976 until 1979 I was an Assistant Professor then 
Associate Professor of Surgery at the Louisiana State University 
Medical School. 

8- From 1980 until 1987 I was an Assistant Professor then 
Associate Professor of Surgery at the Mayo Medical School. 

9. From 1987-1993 I was chairman of the Department of Sur- 
gery at the Ochsner Clinic in New Orleans, Louisiana, and on the 
staff executive committee of the Alton Ochsner Medical Foundation 
in New Orleans, Louisiana. 

Currently, I am chairman of the Department of Surgery and 
Executive Director of Clinical Affairs at Health Care Interna- 
tional (Scotland) . 

10. I am familiar with the subject matter of the 
above-identified Patent Application, 

11- Multi-vitamins are the most typical type of 
over-the-counter vitamin supplement taken by the general public. 

-2- 



12. Moat leading multl-vltamin tabl te typically contain 
the following vitamins i Vitamin A, Vitamin B-$, Vitamin C, Vita* 
min E and Niacin (typically deliv r d as Niacinamide). 

13. Most multi-vitamin tablets contain one or more of th 
following trace elements: selenium^ sine, iron^ copper, cobalt 
and manganese. 

14. The results of the unpublished observational study con- 
ducted by th© University of Southern California, noted in the 
above-identified Application, shows unexpectedly beneficial 
results from the combination of aspirin and vitamins taken by the 
test subjects. 

15. The attached graphic representation of the data col- 
lected in the University of Southern California study shows that 
the anticipated additive effect of weekly administrations of 
aspirin with vitamins would be a slight increase in deaths, the 
known benefits of aspirin and vitamins notwithstanding. 

16- The results of the University of Southern California 
study show that the weekly administration of aspirin in combina- 
tion with vitamins reduces the risk of cardiovascular deaths, 
myocardial infarction, ischemic heart disease, other heart di - 
ease, and total deaths more than either the weekly administration 
of aspirin alone or the administration of vitamins alone. 

17. The University of Southern California data shows that 
the anticipated benefits of combining the weekly combination of 
aspirin with the administration of vitamins would be detrimental 
to the health of individuals so treated. 



3- 




18. The reaultB of the University of Southern California 
study show that th actual eff ct of wo kly administration of 



of cardiovascular deaths, miocardial infarction, ischemic heart 
disease, other heart disease, and total deaths beyond the addi- 
tive affect of the weekly administration of aspirin in combina- 
tion with vitamins anticipated by the data. 

19- Contrary to the anticipated deleterious effects of com- 
bining weekly administrations of aspirin along with vitamins, the 
University of Southern California study shows the actual effect 
of weekly administration of aspirin with vitamins is unanticipat- 
edly beneficial to individuals so treated. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these state- 
ments were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the valid- 
ity of the application or any patent issued thereon. 



aspirin in combination with vitamins is a reduction in the risk 



Date I 
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Centrum 



EACH unrr cownms: 



Viumin A 

(asAceuteand Beta 
Vitamin 0 
Vitamin E 
Vitamin Ki 
Vitamin C 
Folic Acid 
Vitamin Bi 
Vitamin 8] 
Niacinamide 
Vitamin B« 
Vitamin 8i} 
^ntoiheoic Acid 
Biotin 
Calcium 
^osphorus 
Iodine 
Iron 

Magnesium 
Copoer 

Zinc 

Manganese 
^tasstum 
Chloride 
ChfOfTitum 
Molybdenum 
Selenium 
Nickel 
-.n 

Silicon 
9ofon 



Fot Adunt-f^antso* of U.S. 
Pa»y Attow«we<(U S WQA) 



Carotene) 5000 lU 
400 lU 
XIU 
25 meg* 
60 mg 
400 meg 
l.5mg 
1.7 mg 
20 mg 
2 mg 
6 meg 
lOmg 
30 meg 
162 mg 
109 mg 
150 meg 
ISmg 
100 mg 
2 mg 
15 mg 
2 5mg» 
40 mg* 
36 3mg* 
25 meg* 
25 meg- 
20 'Ticg' 
S rncg* 

?mg- 

'0 meg' 
:Mmcg- 

►•OMSlON 



(100%) 
(100%) 

noo%) 

(100%) 
(100%) 
(100%) 
(100%) 
(100%) 
(100%) 
(100%) 
(100%) 
(10%) 
(16%) 

(11%) 

(100%) 
(100%) 
(25%) 
(100%) 
(100%) 



NDC 0005- 
4239-19 

FromAloZinc^ 

INQUDING THE COMPLETE 
ANTIODQDANT GROUP 



RECOMMENDED INTAKE: 
Adults. 1 tablet daily. 
Keep this ar>d all medications 
out of the reach of children. 

Store at Room T empefitum. 

Inactive ingredients: FO&C Wtow He 
6. Hyoroxypropyt Uetnylceflulose. 
Ljctose. hUgnesmm Siaarats. 
UcrocrysiaNme CeUukse. ^jlysortu! 
80. F^otyvtnytpyrroiidone. Staanc Acic 
'.\ <.ij Titanum Onode and Tnentyf Qtrate 

'Ho u S nOA esuMsned. 



0005-4239-19 



ONE^DAY^ 

Maximum 



ONE-A-OAY has ?our otfee TiuMivitamin 
formulas (or who /ou 3f*j jro new you five 



• '\/ , / > \ Y W.ixuuutn IS spciuilh fttrtfiu- 
.i ak ti\ c' 'JuitvtJujIs LitiJ is utnipU'tc 
V :// :''.\ ( /v (• cwi f ttiiti vidtntins and tluria ti 
"itiit rjis. i )Si'A'l>AYiontinut*s to apply the 
Liti st jtht hcst n litrit tonal knowlvJ^c to help 
M ( /' nuintion unJcrstanJabiv anJ help 
pt^'ici f vour health. Trust OS'E\-\-DAY to he 
\"tir pari tier in nutritum. 
MULTIVITAMIN / MULTIMINERAl SUPPLEMENT 
DIRECTIONS FOR USE: 

-iiuits rake one taDiet laily. % U S 

VITAMINS QUANTITY RDA 




Sivn's \\'att%cti\ >^ Ptu\ Kwcnti*i 

Each formula is scieniificaily designed to 
meet your nutritional neetis. 



MINERALS 



Vitamin A (as Acetate 
and Beta Carotene) 
Vitamin C 
Thiamine 18-1) 
Riboflavin (8-2) 
Niacin 
Vitamin D 
Vitamin E 
Vitamin B-6 
Folic Acid 
Vitamin B-12 
Siotin 

Pantothenic Acid 



5000 LU. 

60 mg 
1.5 mg 
1.7 mg 
20 mg 
400 I.U. 
30 I.U. 

2 mg 
0.4 mg 

6 meg 
30 meg 
10 mg 



100 Iron (elemental) 

Calcium (elemental) 

100 Phosphorus 

100 Iodine 

100 Magnesium 

100 Copper 

100 Zinc 

100 Chromium 

100 Selenium 

100 Molybdenum 

100 Manganese 

10 Potassium 

100 Chloride 



QUANTITY 


%US 
RDA 


18 mg 


IOC 


130 mg 


r:- 


100 mg 




150 meg 


10'. 


100 mg 


2: 


2 mg 


10' 


15 mg 


IOC 


10 meg 




10 meg 




10 meg 




2.5 mg 




37 5 mg 




34 mg 





CONTAINS IRON. WHIQI CJU U HARMm M [Ml 
DOSES. CLOSE TlGHTir UDKUP OUT OF XUCM OF 
CHILDREN. IN CASE OF OYDUOSE, COWTAn A 
PHYSICIAN OR POtSON CQgnol GEgTOI IMMEOUTai 



Quastions or Commtnts 
Call 1-800-800-4793 
8:30-5:00 EST M-F 



'No US ROA establtsne: 

Mil s Inc. 
MILES Elkhart. IN 46515. US 



Market Share Reporter 



★ 722* 
Drugs (SIC 2834) 

Vitamin Market - 

Tli«nigr«n/Th«r«flrmn U 



Adult 




OnM-Oay/OnM-Day. 



Leading brands and manufacturen; shares in 
percent. 

Centrum (Lcdcrlc) • • • • JJ-O^ 

One-a-Day/One-a-Day with Iron (Miles) . . 12.U 

Theragran/Theragran M (Squibb) 5.0 

Store brands/gcnerics 

Other brands ^^'^ 

Source: Dmg Topics, January 8. 1990, p. 46. 



★ 723* 
Drugs (StC 2834) 

Vitamin Market - Baby 

Leading brands and manufacturers; shares in 
percent* 

Poly-Vi-Sol (Mead Johnson) 57.0% 

Flintstones (Miles) 

Tri- Vi-Sol (Mead Johnson) 7.0 

Other brands 

Source: Dnig Topics, Januaiy 8, 1990, p. 48. 



Drugs (SIC 2834) 

Vitamin Market 



Child 



Leading brands and manufacturers; shares in 
percent 

Flintstones (Miles) . . 
Store brands/generics . 
Poly-Vi-Sol (Mead Johnson) 
Sunkist (Ciba) . . . 
Other brands .... 
Source: Dmg Topics, Januaiy 8, 



1990, p. 48 



.34.0% 
.23.0 
, 6.0 
. 5.0 
.32.0 



★ 725* 
Drugs (SIC 2834) 

World Ulcer Drugs - Brands 

Shares of the peptic ulcer remedy market in 1989, 
shown ut percent by brand 

Zantac (ranitidine) ^'^^ 

Tagamet (cimetidinc) 

Gaster/Pepcid (famotidine) * * * ' ' ' ^'^ 

Axid (nizatidine) 

Altat (roxatidine) 

Source: Invesicxt, Thomson Financial Networks, January 
1, 1990 from Smith New Court Securities PLC. 



★ 726* 
Drugs (SIC 2834) 

World Ulcer Drugs - Producers 

Shares of the peptic ulcer remedy market in 19S9, 
shown in percent 

Glaxco -IfO^ 

Smilhkline Beecham . . • 

Yamanouchi/Merck 8.0 

EU Lilly ^0 

Teikoku Hormone/Hocchst < ^ 

Source: Investert, Thomson Fmancial Networks, Januaiy 
1, 1990 from Smith New Court Securities PLC. 
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SMktfflGldMM 
iifM«l»H.ljn/ 



Apn&ifiiiaiaMlllirHDi 



An Gtae> to, mKUifii/ 



Asplim ttse and chronic diMawA: a cohort ttudy of the aMerly 
AaiiUiPfei8ninl-HIU, AnnCaaavRoBiiil ICKoo^Bdin B K«iid«mi ' 



Vi*c«lo:dfafeiiM/*i^kcerfc, tad otftif 



OVwflv^-To mloitf M linotlMbtag ItMata ' M MUiniy wuft of tfdi. public tffpn* the 
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abwt >ainiUloadiatha,orWafaidcatiyia^ Ttmiaamben ^/j" f*??^^^ 

thit icgultf.utt of aiidrin may aim . daaihortal JwoM7iWiiHfckhavar«aMaif«.Aa» 
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